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e Executive Summary 

PROJECT DESCRIPTION 

. The Wetlands of Avondale is a unique groundwater recharge system. The project will 
convey Central Arizona Project (CAP) water to a residential development site containing 
Wetland treatment cells. A water transfer pipe will transport the Wetland treated water 
to the Recharge Facility. The water then filters through the basin bottoms to replenish 
the aquifer. The need for this study was identified in two  meetings on September 19, 
and November 2, 1996 involving the City, County and design consultants. A review 
meeting was held on March 13, 1997 with city, county, and design consultants. 

PURPOSE 

The purpose of this study is to  determine the existing storm flow rates and required 
storage volumes that impact the proposed Recharge Facility area within the Wetlands of 
Avondale Project. The data generated in this report will be used to size the drainage 
channel along the east and south sides of the recharge basins. Some of these flows 
ultimately discharge into the area south of New McDowell and into the Agua Fria River. 
This report also establishes the inundation area east of the Agua Fria River. This study 
addresses the concerns indicated by the Flood Control District of Maricopa County at the 
March 13, 1997 meeting. 

WATERSHED DESCRIPTION 

The study watershed is located in the City of Avondale in Maricopa County, Arizona. 
This area is tributary to the Agua Fria River through the Agua Fria overflow area between 
McDowell Road and Interstate 10. The watershed is bounded by the Agua Fria on the 
west side and stretches to the north east of the Roosevelt canal on the east including 
portions of Sections 25,36 in Township 2 North, Range 1 West and Sections 29,30,31, 
32, 33  in Township 2 North, Range 1 East. The total drainage area is 3.49 square miles 
and most of the existing land use in the watershed is agricultural. The watershed is 
developing rapidly and the available development plans were included in this study as the 
existing condition. The enclosed hydrology map shows the drainage area. 

e 
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STUDY METHODOLOGY 

The study used the hydrologic methodologies outlined in the Drainage Design Manual for 
Maricopa County. This method prepares input files for the U.S. Army Corps of Engineers 
HEC-1 hydrology program. The final flow rates for the design are generated by HEC-1. 

RESULTS 

The tributary flows to the Phase I peripheral channel are 11 7 cfs in a 10  year storm and 
348 cfs for a 100 year storm. These flows are delivered to  the peripheral channel via 
overland flow and the storm water culverts under the transfer pipe to  the north. The 
water is then conveyed by the channel to Park Road (Old McDowell Road) where it 
terminates and overflows to the south. The storm flows spread out over the Phase 2 
area which is inundated to an elevation of 978.32 for a 10 year storm and 979.99 for a 
100 year storm. The water then flows out the existing 60" culverts under McDowell 
Road. The Phase 2 area will be designated as a flood detention area until the Phase 2 
recharge basins are constructed. 

When the Agua Fria is at flood elevation, the flap gates on the McDowell Road culverts 
close and the water is ponded in the Phase 2 area. The storm frequency of the 
watershed that is contemporaneous to the Agua Fria at flood elevation is equivalent to 
a 2 year storm. The 2 year flow tributary to Phase 1 is 23 cfs with a volume of 4.5 AF. 
This water ponds to an elevation of 976.55 feet. 

*ea For Phase 2 there is 117 cfs generated in a 10 year storm and 348 cfs generated for a 
L3&\&1 100 year storm tributary to the Recharge Facility project. This water will be conveyed to 

yOq the existing 60" drains under McDowell Road whose capacity is 345 cfs. 
out the culverts. O v i t e  
ria is at flood elevation, the 2 year flow tributary 

to Phase 2 is 23 cfs with a volume of 4.5 AF. These flows can be stored in the 
peripheral channel as currently designed. 

There is 193 cfs generated in a 10  year storm and 618 cfs generated for a 100 year 
storm tributary to Phase 3 of the Recharge Facility project. This water is conveyed 
westerly along McDowell Road to the reverse curve where it breaks southerly into the 
Agua Fria recharge area. Historically these flows break southerly regardless of the stage 
of the Agua Fria River. 

Wllldan Associates 
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EXISTING CONDITION 
OFFSl TE 

HYDROLOGY REPORT 
FOR 

THE GROUND WATER RECHARGE FACILITY 
FOR 

WETLANDS OF A VONDALE 

SECTION 7 - INTRODUCTION 

1 . I  BACKGROUND 

The Wetlands of Avondale is a unique groundwater recharge system. The project will 
convey Central Arizona Project (CAP) water to a residential development site containing 
Wetland treatment cells. A water transfer pipe will transport the Wetlands treated water 
to the ground water Recharge Facility. The water then filters through the basin bottoms 
to replenish the aquifer. The need for this study was identified in two meetings on 
September 19, and November 2, 1996 involving the City, County and design consultants. - 

March 13, 1997 meeting to address FCD concerns. 

1.2 PROJECT LOCATION 

The Recharge Facility will be constructed in the City of Avondale which is in Maricopa 
County, Arizona . The project is adjacent to the east levee of the Agua Fria River and will 
be constructed in three phases. The locations of these phases are as follows. 

1. Phase 1 with an area of 47 acres will be north of the old (straight) alignment 
of McDowell Road. 

2. Phase 2 with an area of 20 acres will be between the old and current alignment 
of McDowell Road. 

3. Phase 3 with an approximate area of 25 acres will be constructed south of 
McDowell Road and north of the existing reinforced concrete channel along the 
north side of Interstate 10. 

The project will have a peripheral channel running along the eastern border of Phase I and 
along the east and south side of Phase 2. The purpose of this channel is to protect the 
project from tributary storm flows from the watershed to the north and east of Phases 
1 and 2 of the site. Plate 1 shows a project location map. 

- 
Mniidan Associates 
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1.3 PURPOSE OF THIS STUDY 

The purpose of this study is t o  perform an existing condition hydrologic investigation of 
the offsite areas which contribute run off t o  the project. The f low rates developed by this 
study will be used t o  design the peripheral channel protecting the site. This channel 
conveys the f lows southerly and then westerly t o  the existing culverts under McDowell 
Road. 

The f lows along McDowell Road generated by this study will also be used t o  evaluate the 
drainage facilities necessary t o  protect Phase 3 from flooding. 

1.3.1 Previous Studies 

There are t w o  previous studies of the watershed. The first was authored by Simons, 
Li & Associates dated January 30, 1985 and the second by Jerry Jones Associates 
in November 1988. 

The Simons, Li report addressed the drainage area as part of the larger Agua Fria Flood 
Control Project and did not develop peak f lows from the watershed. The Jerry Jones 
report develops a peak f low for the drainage area. However, the Jerry Jones Report 
was not detailed and did not  consider the impact of the Roosevelt lrrigation Ditch. 
The full titles of these reports are listed in the References Section. 

SECTION 2 - WA TERSHED CHARACTERISTICS 

2.1 WATERSHED DESCRIPTION 

The watershed is located in the Agua Fria River drainage basin immediately north of 
Interstate 1 0  Freeway. The watershed is bounded on the west by the Agua Fria River, 
on the south by McDowell Road and on the north and east by the Roosevelt lrrigation 
Ditch. For a more detailed discussion of the irrigation ditch see Section 4.1. 

The drainage area includes portions of Sections 25, 3 6  in Township 2 North, Range 1 
West and Sections 29, 30, 31, 32, 3 3  in Township 2 North, Range 1 East. The enclosed 
hydrology map shows the drainage area. 

2.1.1 General Topography 

The topography of the watershed is extremely flat w i th  a total fall of 3 7  feet in 
22,000 f t .  The general slope of the land is from northeast t o  southwest w i th  the 
major axis of fall in the east west direction. 
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The Agua Fria River is in a perched condition along the west boundary of the 
watershed with the flood flow elevations in the river generally higher than the adjacent 

0 
ground surface. An exception to this perched condition lies at the southwest corner 
of the watershed. Here, the ground along the south side of McDowell Road prevents 
flows from the Agua Fria overflow area from entering the street right-of-way. 

2.1.2 Flow Patterns 

The major conveyances in the watershed are the north south and east west arterial 
streets that cross the watershed at one half mile intervals. This cross pattern has the 
effect of lengthening the flow paths through the watershed. The north-south roads 
have an extremely flat slope with most of the fall occurring along the east-west 
streets. 

The roads are often paralleled by SRP or private irrigation ditches of varying size. 
These ditches convey irrigation flows to  the agricultural fields in the drainage area and 
catch tail water that flows off the fields. 

The irrigation ditches often have small levees of earth on one or both banks. These 
levees varv in height from two  to five feet. Where these levees are adjacent to the - 
road right-of-way, they form the sides of a channel with the road surface as the 
bottom. 

A typical flow path for an undeveloped area is overland flow across fields 
concentrating into a street and then conveyed to a point of concentration. Much of 
the watershed is developed or is planned for development. Many of the subdivisions 
in the watershed have internal drainage systems. Because of the lack of regional 
drainage facilities, these internal systems have their outlets into the adjacent arterial 
streets. Typical flow path in the development is along a local street into a retention 
basin with the basin overflow outletting to an adjacent arterial street. 

2.2 EXISTING LAND USE 

The existing land use in the watershed can be divided into row crop agriculture and single 
family residential development. A large percentage of the drainage area is planned for 
development with several housing tracts currently being graded. Where the plans for 
these developments are available and approved for construction, they have been included 
in the study as the existing condition. 

The other predominate land use is single family residential. The Maricopa County 
Drainage Manual requires developers to retain the 100-year 2 hour runoff amount onsite 
to be infiltrated after the storm. The existence of these basins and their effect of 
reducing and alternating the flows is the major hydrologic characteristic of this land use. 
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@ 2.3 PROPOSED LAND USE 

As stated previously, much of the watershed is being converted from agricultural to  single 
family residential land use. This trend will probably continue as the City of Avondale 
continues to  grow. This report is concerned wi th  the storm f lows currently yielded by the 
watershed. The developed condition will be addressed in future documents. 

2.4 SOIL DATA AND VEGETATIVE COVER 

The soil data used in this study comes from the Soil Survey of Maricopa County, Arizona 
Central Part by the United States Department of Agriculture Soil Conservation Service. 

The following table contains the soil type and appropriate data for the soils found in the 
watershed. The data is broken down by drainage area in Appendix 1. 

TABLE 7 
Soil Types and Properties 

LcA 
Mr  
GgA 
Ma 
Tu 
G e 
Cb 
TD 
Lb 
Br 
LcB 
T w  
G v 
Vh 
BE 
GxA 

Soil 
Name 
Laveen 
Glenbar 
Trix 
Laveen 
Mohall 
Gilman 
Maripo 
Tucson 
Gilman 
Carrizo 
Torrifluvents 
Laveen 
Brios 
Laveen 
Tucson 
Glenbar 
Vint 
Beardsley 
Gunsight-Rillito 

USDA 
Soil Texture 
Clay Loam 
Clay Loam 
Clay Loam 
Loam 
Clay Loam 
Loam 
Sandy Loam 
Loam 
Fine Sandy Loam 
Gravelly Sandy Loam 
Loam 
Sandy Loam 
Loamy Sand 
Loam 
Clay Loam 
Clay 
Fine Sandy Loam 
Loam 
Loam 

% of 
M ~ D  Unit 
2 6 
16 
14 
14 
7 
6 
3 
2 
2 
2 
2 
1 
1 
1 
0.7 
0.7 
0.4 
0.2 
0.2 

The vegetative cover is of t w o  distinct types corresponding to  the t w o  predominate 
land uses. 
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2.4.1 Existing Condition 

The row crop agriculture is typically cotton or other low lying crops. Because of the 
planting and harvest cycle the vegetation cover in any given location can vary from 
bare ground to plant material 18 to  24-inches high. At anytime, the watershed will 
have a variety of fields that are in different stages of planting-harvest cycle. 

The residential development vegetative cover is typified by low grasses and low 
water use, desert landscaping. The retention basins are often joint use parks with low 
grasses growing in the bottom of the basin. 

2.4.2 Proposed Condition 

As the watershed shifts from agricultural land use to residential development, the 
vegetation type will shift towards low grasses and desert landscaping. 

Because a typical development tries to  achieve a balance of cut and fill, very little 
import or export of soils is expected in the future. The soils data used in this report 
will be applicable to future studies. 

2.5 EXISTING DRAINAGE IMPROVEMENTS e 
Although the watershed is crossed by irrigation canals, there are very few artificial storm 
water drainage structures in the undeveloped portions of the watershed. The two 
drainage structures that are relevant to this report are the two 6 0  inch reinforced 
concrete pipes (RCPs) under McDowell Road shown on Plate 1 and the pipe through the 
levee at the end of Thomas Road shown on Plate 2. 

The two drains under McDowell Road are located at the end of the reverse curve. They 
consist of side by side flap gated 6 0  inch pipes with common headwalls at both ends. 
These pipes drain the area directly north of McDowell conveying the flows via an earth 
channel to  the Aqua Fria River. The flap gates will close and seal when the Agua Fria 
River reaches a stage elevation of 980.7. With a free outfall these pipes have a 
maximum capacity of 345cfs. See Appendix 1 for the capacity calculations for this drain. 

The pipe through the Agua Fria levee conveys flows from the earth ditch on the north 
side of Thomas Road into the river. This pipe has an invert elevation of approximately 
995. The Agua Fria River 100 year water surface is 994.5 so the outflow of this pipe 
is not restricted. These water surfaces were taken from the Jerry Jones HEC-2 model 
of the Agua Fria provided by Maricopa County. The Jerry Jones calculations have been 
included in Appendix 1 .  
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@ The developed portions of the watershed have onsite drainage facilities. These facilities 
are described in the development reports listed in the reference section. 

The typical developed drainage system consists of a series of swales, ribbon gutters 
and/or small pipes that convey the f lows t o  an onsite retention basin. As required by the 
City of Avondale, all f lows are brought t o  this basin for infiltration until the rainfall 
exceeds the 100 year 2 hour event. When this rainfall is exceeded, the basins spill the 
excess in a controlled fashion into the surrounding arterial streets. The detailed 
methodology w i th  which the basins are incorporated into the overall HEC-1 model will be 
discussed in Section 3.2. 

2.6 PROPOSED DRAINAGE IMPROVEMENTS 

The wetlands project includes culverts under the transfer pipe t o  convey f lows from the 
northern portion of Sub Basin G. These culverts are fully discussed in the onsite drainage 
report t o  be submitted wi th  the final design of the recharge basins. As the watershed 
continues t o  develop, the proposed subdivisions will have drainage patterns similar t o  the 
existing subdivisions. This pattern is required by the regulatory agencies and is not likely 
t o  change in the foreseeable future. 

@ 2.7 FUTURE DRAINAGE IMPROVEMENTS 

Future drainage improvements will be added as necessary as the c i ty grows and develops. 
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SECTION 3 - HYDROLOGIC ANALYSIS (HEC-1) 

3.1 METHODOLOGY 

The methodology used in this study is as described in Drainage Design Manual for 
Maricopa County Volume I Hydrology. The manual states that the Clark Unit Hydrograph 
6 hour 1 0 0  year storm is the recommended method for drainage areas less than 5 square 
miles. The Clark method was used for this study and the Maricopa County MCUHPI 
program was used to  generate the sub-basin hydrograph input file for HEC-1. HEC-1 was 
then used t o  route and combine the sub-basin hydrographs. 

3.2 APPROACH 

The general approach for preparing hydrology calculations of the City of Avondale is 
outlined in the Maricopa Hydrology Manual. These inputsare then transferred t o  a HEC-1 
input file via the County's MCUHPI program. Routing variables and other watershed 
characteristics such as detention basin volumes and outf low curves are then added to  the 
input file t o  complete the model. 

These manuals describe a aeneral awwroach that must be customized t o  each individual - . . 
application. The following is a discussion of the approach for this specific study 
watershed. 

3.2.1 Sub Basin Boundaries 

The drainage area has been subdivided into several sub-basins. This has been done 
t o  generate f low rates at  critical locations in the watershed such as f low splits. The 
subdivisions were placed at the streets. The streets represent the major f low 
conveyances and the boundaries between major areas of the watershed. By using the 
streets as boundaries the f lows can be concentrated and routed in the most accurate 
simulation of the true f low patterns in the watershed. Plate 2 shows the sub-basin 
boundaries. 

3.2.2 Irrigation Ditches 

Many of the fields are crossed by irrigation and tail water ditches. These ditches also 
run parallel t o  many of the roads in the watershed. For the purposes of this study, i t  
has been assumed that these ditches will be filled w i t h  irrigation water and will not 
have any excess conveyance capacity for storm water. 

a 
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It is also assumed that the Roosevelt Irrigation Ditch is at maximum capacity and will 
carry no excess storm water. 

3.2.3 Street I Channel Routing 

As previously stated, the streets act as the major drainage facilities in the watershed. 
Three typical street cross sections were coded into the HEC-1 routing algorithms; two 
for McDowell Road as it changes cross fall from sloped to the north to crowned and 
one for other streets. These typical sections are shown on Plates 3 through 5. 

The two  types of sections shown for McDowell Road were used in reaches coinciding 
with the available street plans. The crowned section was used from the reverse curve 
to future 1 12th Avenue and the sloped section from 1 12th Avenue to  107th Avenue. 

The berms shown at the sides of the sections are earth fill. It has been assumed for 
the sake of routing that these berms will not breach and allow the flows to pass into 
the adjacent field. This is a conservative assumption in that the streets convey the 
flows more quickly than the adjacent field thereby decreasing the time of 
concentration. 

3.2.4 Basin Roughness Factor 

The basin roughness factors were taken from Figure 5.5 in the Maricopa County 
Hydrology Manual. The moderate low designation was used in that the streets are 
smooth conveyances. However, the crop lands delivering the overland flows are 
rough. It was decided that the moderate low roughness designation most accurately 
represented this combination. 

The basin roughness factors are shown on Table 4. 

3.2.5 Developed Area Retention Basin Routing 

In accordance with the City of Avondale criteria, new developments are required to 
retain the 100 year 2-hour flow from their sites. Because it is infiltrated back into the 
ground, this water can be entirely removed from the hydrograph developed for that 
particular subarea. To accomplish this removal each sub area hydrograph was routed 
through a detention basin of appropriate size. See Table 2 for the retention basin 
sizes. The retention basin volumes were taken from the Hydrology reports from the 
appropriate development. 
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TABLE 2 
Retention Basin Sizes 

Subarea 
A 
B 
C 
D 
E 
F 
G, 
G* 
(33 

G, 

Retention Basin Size 
N/A 
N/A 
N /A 
35.29 AF 
31.47 AF 
6.83 AF 
13.81 AF 
2.5 AF 
0.64 AF 
7.8 AF 

To model the basins, a single arbitrary basin geometry was selected. This is 
applicable because with a retention basin no releases will occur. This eliminates the 
need for a representative outflow vs. depth vs. storage relationship for each 
individual basin. The maximum volume arbitrary basin was adjusted to match the 
proposed basin volume for each subdivision. 

Once the basin storage is filled, the water will flow into the streets. The basin outflow 
curves were set to maximize the outflow and minimize the storage. This was done 
by setting highest outflow values that did not introduce instability'in the routing 
calculations. 

Where there is more than one development in the watershed, the retention basin 
volumes for each subdivision were added and the watershed hydrograph routed 
through the resulting basin volume. 

3.2.6 Subarea G Phase 1 Retention Basin Routing 

In Phase 1 of the project, the channel conveying the flows around the recharge basins 
to the culverts under McDowell Road will not exist beyond the SE corner of Phase 1 
(see Plate 1). In this phase, the water flowing out of the terminus of the Phase 1 
channel will spread out over the area of future Phase 2, ponding until it is sufficiently 
deep to flow out the culverts. In the HEC-1 models for Phase 1, the ponding will be 
modeled as a broad detention basin with the McDowell Road culverts as an outflow 
pipe. The volume vs. depth vs. outflow calculations for this routing can be found in 
Appendix 1. Table 3 below summarizes these calculations. 
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Elevation 
974 
976 
977 
978 
979 
980 
98 1 
982 
983 
984 

TABLE 3 
Elevation vs. Storage vs. Outflow 

McDowell Road Phase I 

Storaae acft 
0.0 
2.5 

6.12 
12.21 
20.88 
32.25 
46.84 
65.17 
86.93 
111.78 

Outflow cfs 
0 
0 
0 
15 
4 1 
90 
151 
220 
287 
345 

3.3 SUB-BASIN DELINEATION 

The major streets crossing the watershed serve to subdivide the drainage area and as 

@ logical boundaries for the subareas (see Plate 21. The earth berms along the street right 
of way turn crossing flows into or along the street cross section. The north south streets 
convey the flows southerly to McDowell. The east west streets convey the flows 
westerly to the nearest north south arterial. Using the street as boundaries yields the 
subareas outlined on the enclosed hydrology map. 

The exception to this general rule is on the west side of Subarea D. The internal streets 
in this sub area convey the flows southerly to McDowell Road instead of Westerly to 
115th Avenue. The southerly flow direction of the streets required the flows be 
concentrated into McDowell Road. The small strip to  the west of Sub-basin D, Sub-basin 
F, is mostly agricultural and for this reason was kept separate from D which is mostly 
developed. 

3.4 INPUT PARAMETERS 

The hydrograph generation input parameters used in this study are those required by the 
Maricopa Hydrology Manual, the Maricopa County Unit Hydrograph Program and the U.S. 
Army Corps of Engineers HEC-1 program. The routing parameters were generated using 
the project approach and assumptions described in Section 3.2. 
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3.4.1 Source of Data 

The soils data used to calculate the loss parameters was obtained from SCS Soil 
Survey of Maricopa County Central Part. The land use was taken from aerial 
photos taken by Landiscor dated February 12, 1995. The proposed development 
data was taken from the hydrologic report for each subdivision as provided by the 
City and the developers. See the reference section for the report information. 

The topography used in the study and as the basis for the drainage area map is 
from the Maryvale Area Drainage Master Study flown by Kenney Aerial Mapping 
Inc. on March 28, 1994. This topography covers the entire watershed. The 
topography was supplemented in the area of the proposed Recharge Facility by 
additional topography flown by Integrated Water Technologies and the City of 
Avondale. This additional topography was flown in August 1995. 

3.4.2 Sub-basin Input Variables 

The following tables show the input variables that were used to generate the 
hydrographs for the individual subareas. The channel routing parameters will be 
discussed in subsequent sections. 

TABLE 4 
Sub-basin Hydrograph Parameters 

The support calculations can be found in Appendix 1 
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3.4.3 Concentration Points 

With the street as the major f low conveyances, the concentration points become the 
street intersections. The exception t o  this generalization is at the downstream end 
of the watershed. Here the f lows from Subarea G concentrate at the culverts under 
McDowell Road. The f lows from Subareas A, B, C, D, E (diversion) and F 
concentrate in the reverse curve in McDowell Road. At  this point the water over 
f lows the south side and sheets t o  the Agua Fria River. Because of the southerly 
cross fall on McDowell in the reverse curve and the fact that the berm on the south 
side of McDowell is lower than the north side berm, the water from Subareas A, B, 
C, D, E (diversion) and F never reaches the north side of McDowell Road. 

The f lows from Subarea E split w i th  most of the f low running through the pipe at  
the east end of Thomas Road and into the Agua Fria. In the HEC-1 calculations 
this split is modeled as a diversion wi th  the mainline f lowing east t o  the pipe and 
the diverted f lows running south along 11 5th Avenue. 

The following is a table of concentration points and sub areas tributary t o  that 
point. 

TABLE 5 
Location of Concentration Points 

Subarea Desiqnation Concentration Location 

Subarea A 107th Ave. and Thomas Road 
Subareas A and B 107th Ave. and Encanto Road 
Subareas A, B and C 107th Ave. and McDowell Road 
Subareas A, B, C and D McDowell Road and Future 1 12th Avenue 
Subareas A - D, E (diversion) and F McDowell Road and 1 15th Avenue 
Subareas A - D, E (diversion) and F McDowell Road @ Reverse Curve 
Subarea G Culverts @ McDowell Road 

Plate 6 shows a schematic of the linkage between the concentration points used 
in the HEC-1 Calculations. 

3.4.4 Flow Split at  McDowell Road and 11 5th  Avenue 

McDowell Road has a cross fall that slopes t o  the north for the majority of its 
alignment within the study area. As  the road runs westerly towards the 
intersection w i th  1 15th Avenue, the one way  cross slope transitions t o  a crowned 
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section. This transition allows flow to cross to the south side of the right-of-way 
and then break south in 1 15th Avenue. The water in 1 15th Avenue runs southerly 
to the 1-10 drainage channel and out of the study area. 

Survey was performed to establish the ground surfaces for the intersections. 
Normal depth calculations using AES Natural Channel (NCH) software were 
prepared for the two sections. These sections are shown on Plates 7 and 8. The 
street slopes were taken from the aerial topography. The survey shows that the 
flow line of McDowell is 0.49 below 11 5th Avenue. Therefore, the water depth 
in McDowell Road is 0.49 feet deeper than flows in 11 5th Avenue. 

The 0.0 elevation in the flow split calculation for McDowell Road was lowered 
by 0.49 and the flow rates in the two streets were then combined for a total 
figure. This total flow rate represents the inflow to the intersection. The flows in 
each cross section represent the flows in the two streets. Table 6 shows the total 
flow, the flow in McDowell Road and the diverted flow in 115th Avenue. The 
support calculations for this split are provided in Appendix 1. 

TABLE 6 
Flow Split at I 15th A venue and McDo well Road * 

DEPTH OF FLOW FLOW IN STREET 

McDowell Road 
f t  - 

0.50 

0.60 

0.80 

1 .oo 
1.20 

1.40 

1.60 

1.80 

1 15th Ave. 
f t  - 

0.01 

0.1 1 

0.31 

0.51 

0.71 

0.91 

1.1 1 

1.31 

McDowell 
Road 
cf s - 

12.53 

21.28 

48.96 

90.64 

143.60 

1 15th Avenue 
cfs - 
0 

0.13 

2.05 

8.89 

23.21 

61.68 

117.16 

185.80 

TOTAL 

12.53 

21.41 

51.01 

99.53 

166.81 

265.04 

The 115th Avenue flow and the total flow were entered into HEC-1 for the flow split 
calculation. 
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3.4.5 Flow Split at 115th Avenue and Thomas Road 0 
Field survey indicates that the northwest corner is the low point of the 115th 
Avenue and Thomas Road intersection. There is also a curb and gutter with a 
positive slope westerly on the north side of Thomas Road. The above indicates 
that the majority of the flows generated by Subarea E will flow westerly to the 
Agua Fria. 

The survey also indicates that once the water depth in Thomas Road exceeds 0.60 
feet, flows will begin to  break south on 11 5th Avenue. To model this flow split, 
the typical section for 11 5th Avenue was used as a base and revised for the true 
pavement elevations as surveyed. A second section was used to model Thomas 
Road based on the survey. These sections are shown on Plates 9 and 10. 

Normal depth calculations were run for both sections. The 0.0 depth on Thomas 
Road hydraulic calculations was lowered by 0.60 and the flow rates in the two  
streets were then combined for a total figure. This total flow rate represents the 
in flow to the intersection. The flows in each cross section represent the flows in 
the two  streets. Table 7 shows the total flow, the Thomas Road flow and the 
total flow in 115th Avenue. The support calculations for this split are found in 
Appendix 1. 

TABLE 7 
Flow Split at 7 75th Avenue and Thomas Road 

DEPTH OF FLOW FLOW IN STREET 
Thomas Road 115th Avenue Thomas Road 115th Avenue TOTAL FLOW 

0.60 0.00 11.59 0.0 11.59 
0.80 0.20 25.84 3.90 29.74 
1 .OO 0.40 46.59 20.06 66.65 
1.20 0.60 85.38 45.00 130.38 
1.40 0.80 139.94 77.26 21 7.20 
1.50 0.90 171.07 95.87 266.94 
1.60 1 .OO 204.60 1 16.02 320.62 
1.70 1.10 240.47 137.66 378.13 

The Thomas Road flow and the total flow were entered into HEC-1 for the flow split 
calculation. 
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3.4.6 Storm Drains 

There are t w o  storm drains critical t o  this study. The first is the double 60-inch 
pipe system under McDowell Road on the south side of Phase 2. This system is 
shown on Plate 1 B and conveys water under the road t o  an existing earth channel. 
The second is the 36-inch pipe through the Agua Fria levee at the west end of 
Thomas Road. This culvert conveys the mainline f lows of f  of Thomas Road 
through t o  Agua Fria levee. 

The hydraulics for the McDowell Road system were performed on the Storm Plus 
Program t o  establish the outf low versus depth curve for the basin routing. This 
program calculates the HGL in a single pipe so the f lows were doubled when 
entered into the HEC-1 model. The support calculations for the outf low are found 
in Appendix 1. Table 3 gives a summary of these calculations. 

3.5 CHANNEL ROUTING PARAMETERS 

The channels used in the HEC-1 routing are the road sections between the appropriate 
points of concentration. An  overflow area was added t o  the left bank should the inf low @ exceed the street capacity. The average slope of the street was used in the routing. 

3.5.1 Channel "N" Values 

The "nu values used in the channel routing are shown in Table 8. It was assumed 
that the fields for the overflow area would be bare ground w i th  a lower "nu than 
mature crops. This is a conservative assumption in that it accelerates the routed 
flows. 

TABLE 8 
Channel "n" Values 

Bottom Material Tvoe Manninqs "N" 

Asphalt 0.01 5 
Graded Earth 0.025 
Over f low Area Bare Cropland 0.06 
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3.5.2 Typical Channel Sections 

The typical channel sections are shown on Plates 4, 5, and 6. HEC-1 has a 
specific format for the input of channel geometry. The geometry shown on the 
plates was entered in to  the program in a format that fulfills the HEC-1 data 
constraints. 

3.6 RAINFALL PARAMETERS 

The rainfall parameters were generated by Maricopa County's, Maricopa County Unit 
Hydrograph Program. This program develops the unit hydrograph for each drainage area. 
The storm size was set as the same as the watershed. A rainfall depth of two inches 
for a 10  year and three inches for a 100 year was taken from Figures 2.4 and 2.7 of the 
Maricopa County Hydrology Manual. This figure has been included in Appendix 1. The 
2 year rainfall depth of 1.2 inches was taken from Figure 2.2. 

3.7 COMPARISON TO PREVIOUS INPUT DATA 

Comparison of the input data for this study and the two previous studies is extremely 
difficult because 1) the purposes of the studies are different, 2) the watershed has 
developed in the time between the studies, and 3) the level of detail for the studies is 

e 
different. The results of this study will be compared with previous studies in Section 4.4. 

3.8 OUTPUT DATA 

The three phases of the project, each with two design rainfall amounts corresponding to 
the 10 and 100-year frequencies and with the Agua Fria at low and high flood elevations 
yields nine HEC-1 models. These models were run to test different f low scenarios to 
determine the controlling case for each of the three phases of construction. 

3.8.1 Models 1 and 2 Phase 1 Flow Through Routing 

These models determine the flows tributary to  the Phase 1 site prior to its grading. 
Under this condition the flows spread out over the area north of McDowell Road 
and pond until they begin to flow out the twin culverts under McDowell. The area 
north of McDowell acts as a shallow detention basin which attenuates the flows. 
This model will calculate the ponded water surface elevation with a 10  and 100 
year flow rate coming off the watershed. 

Willdan Associates 
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@ 3.8.2 Model 3 Phase 1 Agua Fria at  Flood Elevations 

This model determines the effect of high water in the Agua Fria on the ponding 
elevation in the area to  the north of McDowell. With the Agua Fria water level up 
the flap gates will close preventing outflow through the culverts. To establish the 
f low off the watershed, the rainfall on Subarea G will be reduced to  a value 
contemporaneous with the peak in the Agua Fria of 1 .I 88 inches. 

3.8.3 Models 4 and 5 Phase 2 Flow Through Routing 

These models determine the f lows tributary t o  the Phase 2 site after its grading. 
Under this scenario the f lows are conveyed to  the McDowell Road culverts by an 
earthen open channel. This model will calculate design f low rates for the channel 
w i th  10 and 100 storm f lows coming off the watershed. 

3.8.4 Model 6 Phase 2 Agua Fria A t  Flood Elevations 

This model determines the design volume for the open channel in the area to  the 
north of McDowell. With the Agua Fria water level up, the flap gates will close 
preventing outf low through the culverts. The f lows will be stored on the Phase 2 
site. To establish the f low off the watershed, the rainfall on Subarea G will be 
reduced to  a figure coincidental w i th  the peak in the Agua Fria. 

3.8.5 Models 7 and 8 Phase 3 Flow Rates 

These models will determine the design f low rates for the future Phase 3 facilities 
that convey f lows to  the Agua Fria. These f lows are independent of the f low in 
the Agua Fria in that the river elevation never reaches the spill elevation on the 
south side of the reverse curve at McDowell. 

SECTION 4 - DISCUSSION AND RESULTS 

4.1 ROOSEVELT IRRIGATION DITCH 

The Roosevelt Irrigation Ditch (RID) runs along the top of the watershed from the 
northwest t o  the southeast. The ditch is a reinforced concrete channel w i th  an earth 
berm along each bank. This berm averages 3 to  4 feet above the adjacent ground w i th  
a maximum of 10+ feet at  Garden Lakes and a minimum of 2.5 feet at the bend east 

a of 107th Avenue and north of Thomas Road. 
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Maricopa County has supplied hydrographs, based on a 100-year storm event, for flows 
over-topping the Roosevelt Irrigation Ditch. These hydrographs, Res295 and Res32E, break 
into Sub Basins A and B respectively. The peak hydrograph time for these overflows is 
at 0635, or two hours after the peak in Sub Basin A. The overflow hydrographs were 
lagged two hours when combined into the Phase 3 100-year model. 

4.2 PHASE 1 

In Phase 1 the Recharge ~ac i l i ty  will be constructed in area north of old McDowell Road. 
The storm flows from Subarea G will pond in the depression between old and new 
McDowell Road. 

4.2.1 Phase 1 Agua Fria at Low Elevation 

With low water in the Agua Fria, the ponded water begins to flow out the 2-60 
inch culverts when it exceeds elevation 977.1 3. This water is then conveyed to 
the Agua Fria by an earth channel. 

Table 9 gives the discharge, storage, and elevation data for the ponded water. Plate 
11 shows the Phase 1 inundation area. The HEC-1 calculations for this routing can 
be found in Appendix 2. 

4.2.2 Phase 1 Agua Fria at High Flood Elevation 

When the Agua Fria reaches an elevation of 981.70, the flap gates on the 2-60 
inch pipes seal and the water ponds in the depression. The 50 year water surface 
in the Agua Fria River is 980.58. Using the 50 (0.02) year probability in the Agua 
Fria and maintaining a total probability of a 100 year event (0.01) for the two 
simultaneous events yields a 2 year storm from the study .watershed 
[(0.01/0.02) =0.50, 110.50 = 21. This is conservative in that the 50 year storm 
doesn't entirely seal the flap gates and some water will flow out of the ponded 
area. The 2 year ponded water surface is 976.55 giving a total storage of 5 AF 
at this elevation. 

The water surface in the Agua Fria was calculated using the Jerry Jones HEC-2 
model provided by Maricopa County. The McDowell Road sections from this model 
and a stage discharge relationship are in Appendix 1. 
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TABLE 9 
Phase I - Discharge Storage Elevation Data 

Outflow through Inundation 
Frequency Inflow F l a ~  Gates Storage Elevation 

Years - cf s & - AF - f t  

4.2.3 Phase 2 Agua Fria at Low Flood Elevation 

In Phase 2 an earth channel will convey the flows around the recharge basins to 
the 2-60 inch pipes. In the routing, this channel was modeled as a 20 foot bottom 
width with 3: 1 side slopes. Table 10  gives the discharge, storage, and elevation 
data for Phase 2. 

4.2.4 Phase 2 Agua Fria at High Flood Elevation 

As in Phase 1, the flap gates close with a 50-year storm yielding a 2-year design 
storm from the watershed. The 2-year storm yields a storm flow volume of 5-acre 
ft. 

TABLE 70 
Phase 2 - Discharge Storage Data 

Frequency 
Years 

2 

10  

Outflow though 
Flap Gates cfs Storaae AF 

0 4.5 

40 11.9 

148 25.1 
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4.2.5 Phase 3 Over Flow from McDowell Road 

Plate 12 shows a cross section from the beginning of the reverse curve in 
McDowell. The section shows that the water at McDowell Road will flow out over 
the south side and into the Phase 3 area. The Jerry Jones HEC-2 model gives the 
100 year water surface in the Agua Fria as 983.99, which is below the south side 
of McDowell Road. The critical cross section from the model has been included 
in the Appendix. The future Phase 3 basins will have to be protected to this 
elevation to  prevent flooding from the Agua Fria River. The future site will also 
have to contain a facility protecting the recharge basins from flows off of 
McDowell Road. These flow rates are given in Models 7 and 8. 

4.3 SUMMARY OF CALCULATIONS 

Table 11 shows the flow rates at the various points of concentration in the watershed. 
The calculations for the table can be found in Appendix 2. 

TABLE 1 7  
Flow Rates at Concentration Points 

Subarea Designation 2 10 vear 
loo e 

Subarea A N /A 
Subareas A and B N/A 
Subareas A, B and C N/A 
Subareas A, B, C and D N/A 
Subareas A-D, E (diversion) and F N/A 
Subareas A-D, E (diversion) and F Split N/A 
Subareas A-D, E (diversion) and F Route N/A 
Subarea G 23 

4.4 Comparison to Previous Studies 

The major difference between this study and the previous studies is the size of the 
watershed. The previous studies used topography that did not show the RID which 
bisects the study area cutting the total tributary area by 43%. A second difference is in 
the approach. The previous studies did not subdivide the watershed, but developed a 
single hydrograph for the entire area. This study performs a more detailed analysis. 
Finally, the previous studies did not have the detailed topography and flow split surveys 
that are critical to the analysis. For the above reasons, the data presented herein 
represent a more accurate picture of the watershed than the previous studies. 
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SECTION 5 - RECOMMENDATIONS 

5.1 PHASE 1 

The following are the recommended design parameters to be used in the final design of 
the Recharge Facility. The channel should be designed for 348 cfs. The worst case for 
ponding occurs in the 100-year storm with a ponded elevation of 979.99. The maximum 
out flow from the culverts is 90 cfs. 

5.2 PHASE 2 

The channel should be designed for 348 cfs with a 20-foot bottom width and 3 : l  side 
slopes. The maximum storage required in the Phase 2 area is 25.1 AF. The maximum 
discharge through the culverts is 148 cfs. 

5.3 PHASE 3 

The channel protecting the Phase 3 site should be designed for 61 8 cfs. The 10-year 
flow off of the watershed tributary to Phase 3 is 193 cfs. The maximum elevation for 
the Aqua Fria River during flood stage equals 983.99 ft. 
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0 I Appendix 7 

SUPPORT CALCULATIONS 

Maricopa County Hydrology Manual Figure 2.2 - 2 Year, 6 Hour Rainfall Depths 

Maricopa County Hydrology Manual Figure 2.4 - 10  Year, 6 Hour Rainfall Depths 

Maricopa County Hydrology Manual Figure 2.7 100 -Year 6-Hour Rainfall Depths 

Maricopa County Hydrology Manual Figure 5.5 Basin Roughness Factors 

Flow Split Verification of Results - Hand Calculations 

1 15th Avenue and Thomas Road Flow Split Calculations 

11 5th Avenue and McDowell Road Flow Split Calculations 

McDowell Road Culvert Hydraulics 

Phase 1 Depth vs. Storage vs. Outflow Calculations 

Phase 2 Depth vs. Storage vs. Outflow Calculations 

Flow Rates for the Agua Fria 

HEC-2 for the Agua Fria at McDowell Road 10, 25, 50  year 

13. Basin Parameter Calculations 
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STAGE - 
Using 

/ L b / r n / d h b ~  TArndJ -  ADcS; J 

@E - 
no/??ri.s a' ISCHARGE CURVE DATA 

Composite Roughness 

DISCHARGE ----------- 
0.00 
0.00 
0.00 
0.01 
0.01 
0.02 
0.03 
0.05 
0.06 

VEL ----- 
0.09 
0.15 
0.19 
0.23 
0.27 
0.30 
0.34 
0.37 
0.40 
0.43 
0.45 
0.48 
0.51 
0.53 
0.56 
0.58 
0.61 
0.63 
0.65 
0.67 
0.70 
0.72 
0.74 
0.76 
0.78 
0.80 
0.82 
0.84 
0.86 
0.88 
0.90 
0.92 
0.94 
0.97 
1.00 
1.03 
1.06 
1.09 
1.11 
1.14 
1.17 
1.20 
1.22 
1.25 
1.28 
1.30 
1.33 
1.36 
1.38 
1.41 
1.44 
1.46 
1.49 

AREA 
-----.------ 

0.00 
0.01 
0.02 
0.03 
0.05 
0.07 
0.09 
0.12 
0.16 
0.19 
0.23 
0.28 
0.33 
0.38 
0.43 
0.49 
0.56 
0.63 
0.70 
0.77 
0.85 
0.93 
1.02 
1.11 
1.21 
1.30 
1.41 
1.51 
1.62 
1.74 
1.85 
1.98 
2.10 
2.23 
2.36 
2.50 
2.64 
2.79 
2.93 
3.09 
3.24 
3.40 
3.57 
3.74 
3.91 
4.08 
4.26 
4.45 
4.63 
4.82 
5.02 
5.22 
5.42 

TOPWIDTH --------- 
0.39 
0.77 
1.16 
1.54 
1.93 
2.32 
2.70 
3.09 
3.47 
3.86 
4.24 
4.63 
5.02 
5.40 
5.79 
6.17 
6.56 
6.95 
7.33 
7.72 
8.10 
8.49 
8.87 
9.26 
9.65 

10.03 
10.42 
10.80 
11.19 
11.58 
11.96 
12.35 
12.73 
13.12 
13.50 
13.89 
14.28 
14.66 
15.05 
15.43 
15.82 
16.21 
16.59 
16.98 
17.36 
17.75 
18.14 
18.52 
18.91 
19.29 
19.68 
20.06 
20.45 









Using Composite Roughness 

DISCHARGE VEL AREA TOPWIDTH ------- ----------- ----- ----------- --------- 









- 

Using 

@ DEPTH ------- 

Composite Roughness 

DISCHARGE VEL ----------- ----- 
0.00 0.09 
0.00 0.14 
0.01 0.18 
0.01 0.22 
0.02 0.26 
0.04 0.29 
0.06 0.32 
0.08 0.35 
0.11 0.38 
0.15 0.41 
0.19 0.44 
0.24 0.46 
0.29 0.49 
0.36 0.51 
0.43 0.54 
0.51 0.56 
0.60 0.58 
0.70 0.61 
0.81 0.63 
0.92 0.65 
1.05 0.67 
1.19 0.69 
1.34 0.72 
1.50 0.74 
1.68 0.76 
1.86 0.78 
2.06 0.80 
2.27 0.82 
2.49 0.83 
2.76 0.86 
3.04 0.89 
3.35 0.92 
3.67 0.95 
4.01 0.98 
4.38 1.01 
4.76 1.04 
5.16 1.06 
5.59 1.09 
6.03 1.12 
6.50 1.15 
7.00 1.17 
7.51 1.20 
8.05 1.23 
8.62 1.25 
9.20 1.28 
9.82 1.31 
10.46 1.34 
11.12 1.36 
11.81 1.39 

TOPWIDTH --------- 
0.71 
1.42 
2.13 
2.84 
3.55 
4.26 
4.97 
5.68 
6.39 
7.10 
7.81 
8.52 
9.23 
9.94 
10.64 
11.35 
12.06 
12.77 
13.48 
14.19 
14.90 
15.61 
16.32 
17.03 
17.74 
18.45 
19.16 
19.87 
20.58 
21.29 
21.99 
22.70 
23.40 
24.11 
24.81 
25.52 
26.23 
26.93 
27.64 
28.34 
29.05 
29.75 
30.46 
31.17 
31.87 
32.58 
33.28 
33.99 
34.69 
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Using Composite Roughness 

0 DEPTH DISCHARGE VEL AREA TOPWIDTH ------- ----------- ----- ----------- --------- 









Portions Copyrighted by CIVILSOFT. 1986, 1987, 1989 

Version 1.20 
Serial Number 07010156 

Nov 7, 1996 18:50:57 

l n p l t  f i l e  : C:\HYDR\SP\MCOHDR.OAT 
Output f i l e :  C:\HYDR\SP\MC12.(UT 

INPUT FILE LISTING 

T I  McDouell Road Culvert HydrauIics 
12 FILENAME mdohdr.dat Note f I o u  i n  th i s  run should be doubled 
73 Gerard Dalz ie l  
SO 100.00 975.61 1 .013 
UX 100.00 975.61 60 ,013 
R 265.00 977.13 60 .013 
UE 265.00 977.13 2 .Dl3 
cu 2 .013 



UATER SURFACE P R O F I L E  - CHANNEL D E F I N I T I O N  L I S T I N G  PAGE 1 

CARD SECT CHN NO O F  AVE P I E R  H E I G H T  1 BASE Z L  ZR I N V  Y ( 1 )  Y ( 2 )  Y ( 3 )  Y ( 4 )  Y ( 5 )  Y ( 6 )  Y ( 7 )  Y(8) Y ( 9 )  Y ( 1 0 )  

C m E  NO TYPE P I E R S  U l D T H  DIAMETER U I D T H  DROP 



UATER SURFACE PROFILE - TITLE CARD LISTING 

HEADING LlNE NO 1 IS - 

McOowell Road Culvert Hydraulics 

HEADING LlNE NO 2 IS - 

FILENAME mdohdr.dat Note flaw i n  this run should be doubled 

HEADING LlNE NO 3 IS - 

Gerard Dalziel 

PAGE NO 1 



UATER SURFACE PROFILE - ELEMENT CARD LISTING 

ELEMENT NO 1 I S  A SYSTEM W T L E T  * t *  

U/S DATA STATION INVERT SECT 
100.00 975.61 1 

ELEMENT NO 2 I S  A UALL EXIT 
U/S DATA STATION INVERT SECT 

100.00 975.61 6 0  

ELEMENT NO 3 I S  A REACH t t 

U/S DATA STATION INVERT SECT 

265.00 977.13 6 0  

ELEMENT NO 4 I S  A MALL ENTRANCE 
U/S DATA STATION INVERT SECT 

265.00 977.13 2 

ELEMENT NO 5 I S  A SYSTEM HEADWRKS * 
U/S DATA S T A T I W  INVERT SECT 

265.00 977.13 2 

NO EDIT ERRORS ENCWNTERED-COMPUTATION I S  NOY BEGINNING 

PAGE NO 2 * 
U S ELEV 

.oo 

RADIUS ANGLE ANC PT MAN H 

.oo .oo .oo 0 

* 
U S ELEV 

.oo 

" VARNJNG NO. 2 *' - UATER SURFACE ELEVATION GIVEN I S  LESS THAN OR EQUALS INVERT ELEVATION I N  HDUKDS, U.S.ELEV = INV + DC 



UATER SURFACE PROFILE  L I S T I N G  

M c D o v e l l  R o a d  C u l v e r t  H y d r a u l i c s  

FILENAME m c d o h d r . d a t  Note flow i n  t h i s  run s h o u l d  be d o u b l e d  

G e r a r d  D e l r i e l  

PAGE 1 

STATION INVERT DEPTH U.S. 0 VEL VEL ENERGY SUPER C R I T I C A L  HGT/ BASE/ ZL  NO AVBPR 

ELEV OF FLOU ELEV HEAD GRD.EL. ELEV DEPTH D I A  I D  NO. P I E R  

L I E L E H  SO S F A V E  HF NORM DEPTH ZR 
I*..**************t.*t*.**tttt.**t"*.*t*t***.*"**...***tt*.*t***tt*****"".t.t*ttt*****t".t**t""""..*.*t****,*.*.,*****,**********.. 

WALL E X I T  2 . 0 0  

UALL E X I T  .OO 



PAGE 2 
WATER SURFACE PROFILE LISTING 

McOouell Road Culvert Hydraulics 
FILENAME rrcdohdr.dat Note f l ou  in  th is  run should be doubled 
Gerard Oalziel  

a 
STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL H G T I  BASE/ LL NO AVBPR 

ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH D l A  I0  NO. PIER 

LIELEM SO SFAVE HF NORM DEPTH ZR 
............................................................................................................................. 

265.00 977.13 .97 978.10 12.5 4.67 .34 978.44 .OO .97 5.00 .OO .OO 0 .OO 

WALL ENTRANCE .OO 

265.00 977.13 1.46 978.59 12.5 .09 .OO 978.59 .OO .08 5.00 100.00 .OO 0 .OO 



Portions Copyrighted by CIVILSOFT, 1986, 1987, 1989 

Version 1.20 
Serial Nunber 07010156 

Nov 7, 1996 18:35:39 

I n p i t  f i l e  : C:\HYDR\SP\MCDHDR.OAl 
Outplt f i l e :  C:\HYDR\SP\MCSO.WT 

INPUT FILE LISTING 

71 McDouell Road Culvert Hydraulics 
12 FILENAME mdohdr.dat Note f l ou  i n  t h i s  run should be doubled 
73 Gerard Da l r ie l  
SO 100.00975.61 1 .013 
YX 100.00 975.61 60 .013 
R 265.00 977.13 60 .013 
UE 265.00 977.13 2 .013 
SH 2 ,013 



WATER SURFACE PROFILE  - CHANNEL D E F I N I T I O N  L I S T I N G  PAGE 1 

CARD SECT C H I  N O O F  AVE P I E R  HEIGHT 1 BASE ZL  ZR I N V  Y(1) Y(2) Y(3) Y(4) Y(5) Y(6) Y(7) Y(8) Y(9) Y(10) 

C m E  NO TYPE P I E R S  U l D T H  DIAMETER U I D T H  DROP 



UATER SURFACE PROFILE - TITLE CARD LISTING 

HEADING LlNE NO 1 IS  - 

McDo~el l  Road Culvert Hydraulics 

HEADING LlNE NO 2 IS - 

FILENAME mcdohdr.dat Note f l o u  i n  t h i s  run should be doubled 

HEADING LlNE NO 3 IS  - 
Gerard D a l z i e l  

PAGE NO 1 



UATER SURFACE PROFILE - ELEMENT CARD LISTING 

ELEUENT NO 1 I S  A SYSTEM OUTLET * * .  
U/S DATA STATION INVERT SECT 

100.00 975.61 1 

ELEMENT NO 2 I S  A WALL E X I T  . 
U/S DATA STATION INVERT SECT 

100.00 975.61 6 0  

ELEUENT NO 3 I S  A REACH t * *  
U/S DATA STATICU INVERT SECT 

265.00 977.13  6 0  

ELEUENT NO 4 I S  A WALL ENTRANCE * 
U/S DATA STATION INVERT SECT 

265.00 977.13 2 

ELEnENl NO 5 I S  A SYSTEM HEADWJRXS t 

U/S DATA STATICU INVERT SECT 
265.00 977.13  2 

NO EDIT ERRORS ENCOUNTERED-CWPUTATION I S  YOU BEGINNING 

U S ELEV 
.oo 

RADIUS ANGLE ANG PT MAN H 
.OD .oo .oo 0 

U S ELEV 
.oo 

PACE NO 2 

e 

** UARNING NO. 2 ** - WATER SURFACE ELEVATION GIVEN I S  LESS THAN OR EWALS INVERT ELEVATION I N  HDUKDS, U.S.ELEV = I N V  + DC 



UATER SURFACE PROFILE LI 
ncoouell Road Culvert Hydraulics 
FILENAME mdohdr.dat Note flow i n  t h i s  run should be doubled 
Gerard Oal r ie l  

STATION INVERT DEPTH U.S. a VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR 

ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH D I A  I0  NO. PIER 

L/ELEH SO SFAVE HF NORM DEPTH ZR 
*****t*l**.***********.*"*"*.*."*""*~.*.*""*.**"***.*"*.*t**t*t*t****t***.****t**ttt*.*t**t**t*t*t*t*t*tt*t***tt*.**.t*********,*.* 

100.00 975.61 .17 975.78 25.0 9.74 1.48 977.25 .OO .43 6.00 15.00 2.00 0 .OO 

UALL EXIT 2.00 

100.00 975.61 1.07 976.U 25.0 8.12 1.03 977.71 .OO 1.38 5.00 .OO 0 0  0 0 0  1 
WALL EXIT .00 I 

I WALL ENTRANCE .OO 



YATER SURFACE PROFILE  L I S T I N G  
McDoweLL R o a d  C u l v e r t  H y d r a u l i c s  
FILENAME m d o h d r . d a t  N o t e  f l o u  i n  t h i s  ruo s h o u l d  be d o u b l e d  
G e r a r d  D e l z i e l  

PAGE 2 

STATION INVERT DEPTH Y.S. Q VEL VEL  ENERGY SUPER C R I T I C A L  H G T I  B A S E 1  Z L  NO AVEPR 
ELEV OF F L W  ELEV HEAD GRD.EL. ELEV DEPTH D I A  I D  NO. P IER 

L I E L E M  SO S F A V E  HF NORM DEPTH ZR 
**** **.***.******..*"".******"*""".*tt.".***.*"*"*.*.**"...***t.*"**t.".*.******.*.***.t****"*t***t*t.*****"**.".*t...**.****...**.* 



STORU D R A I N  ANALYSIS PLUS 

or ig ina l  version by 
Portions Copyrighted by CIVILSOFT, 1986, 1987, 1989 

Version 1.20 
Serial Number 07010156 

Nov 7, 1996 18:41:18 

l n p l t  f i l e  : C:\HYDR\SP\MCDHDR.DAl 
outp l t  f i l e :  C:\HYDR\SP\MC25.WT 

INPUT FILE LISTING 

T I  UcDouell Road Culvert Hydraulics 
T2 FILENAME mdohdr.dat Note f l o u  i n  t h i s  run should be doubled 
T3 Gerard Dalz ie l  
SO 100.00975.61 1 .013 
VX 100.00975.6160 .013 
R 265.00977.1360 ,013 
UE 265.00 977.13 2 ,013 
sn 2 .013 



UATER SURFACE PROFILE  - CHANNEL D E F I N I T I O N  L I S T I N G  

CARD SECT CHN NO OF AVE P I E R  HEIGHT 1 BASE ZL ZR I N V  Y ( 1 )  Y ( 2 )  Y(3) Y ( 4 )  Y ( 5 )  Y 

COOE NO TYPE P I E R S  U I D T H  DIAMETER U I O T H  DROP 

PACE 1 

' ( 6 )  Y ( 7 )  Y(8) '((9) Y ( 1 0 )  



PAGE NO 1 

UATER SURFACE PROFILE - TITLE CARD LISTING 

HEADING LlNE NO 1 IS . 

McDovell Road Cuivert Hydraulics 

HEADING LlNE NO 2 IS  - 
FILENAME mcdohdr.dat Note flow i n  t h i s  run should be doubled 

HEADING LlNE NO 3 IS  - 
Gerard D a l r i e l  



PACE NO 2 

WATER SURFACE PROFILE - ELEMENT CARD L I S T I N G  

ELEMENT NO 1 I S  A SYSTEM CUTLET * t  

U/S DATA STATION INVERT SECT 
1 0 0 . 0 0  9 7 5 . 6 1  1 

ELEMENT NO 2 I S  A WALL E X I T  * 
U/S OATA STATION INVERT SECT 

1 0 0 . 0 0  9 7 5 . 6 1  6 0  

ELEMENT NO 3 I S  A REACH I) 
t *  

U/S OATA STATION INVERT SECT 
265 .00  9 7 7 . 1 3  60 

ELEMENT NO 4 I S  A WALL ENTRANCE s 

U / S  OATA STATION INVERT SECT 
2 6 5 . 0 0  977.13 2 

ELEMENT NO 5 I S  A SYSTEM HEAOWRKS * 
U/S DATA STATION INVERT SECT 

265 .00  977.13 2 
NO E O l T  ERRORS ENCOUNTERED-CfflPUTATlON I S  NOY BEGINNING 

Y S ELEV 
.oo 

RADIUS ANGLE ANG PT MAN H 
.oo .oo .oo 0 

W S ELEV 
.oo 

* WARNING No. 2 ** - UATER SURFACE ELEVATION GIVEN I S  LESS THAN OR EQUILS INVERT ELEVATION I N  HOUKOS, U.S.ELEV = I N V  + DC 



WATER SURFACE PROFILE LISTING 
McDowell Road Culvert Hydraulics 
FILENAME mdohdr.det Note flow i n  th i s  run should be doubled 
Gerard Oalziel  

PAGE 1 

STATION INVERT DEPTH W.S. Q VEL VEL ENERGY SUPER CRITICAL HCT/ BASE/ ZL NO AVBPR 
ELEV OF FLW ELEV HEAD GRD.EL. ELEV DEPTH O I A  ID NO. PIER 

L/ELEM SO SF AVE HF NORM DEPTH ZR 
*****"*********X****..*t***t*..*****.t.******tttt**t****..****t**t**"*****.****t***.***.*"********"*t**********"*******"*tt**,*,*,* 

100.00 975.61 .28 975.89 50.0 11.65 2.11 978.00 .OO .68 6.00 15.00 2.00 0 .OO 

WLL EXIT 2.00 

100.00 975.61 1.53 977.14 50.0 9.78 1.49 978.63 .OO 1.98 5.00 .OO .OO 0 .OO 

WALL EXIT .OO 

100.00 975.61 1.53 977.14 50.0 9.78 1.49 978.63 .OO 1.98 5.00 .OO .OO 0 .OO 

a WALL ENTRANCE 



UATER SURFACE PROFILE L I S T I N G  

M c D o u e l  l R o a d  C u l v e r t  H y d r a u l i c s  

FILENAME m z d o h d r . d a t  N o t e  f l o u  i n  t h i s  run s h o u l d  be d o u b l e d  

G e r a r d  D a l r i e l  

STATION INVERT DEPTH U.S. 0 VEL VEL ENERGY SUPER C R I T I C A L  HGT/ BASE/ ZL  NO AVBPR 

ELEV OF F L W  ELEV HEAD GRO.EL. ELEV DEPTH D l A  I D  NO. P I E R  

L/ELEM SO S F A V E  HF NORM DEPTH ZR 
*t*t**********.**.****".**t.*.*"*""""***.***.*"."***t*.***"".""****."******.*********t*"***.***.*.**.".****."*.******."******"""**" 



STORM DRAIN ANALYSIS PLUS 

Portions Copyrighted by CIVILSOFT, 1986, 1987, 1989 

Version 1.20 
Serial Number 07010156 

Nov 7, 1996 18:53:30 

Input f i l e  : C:\HYDR\SP\MCDHDR.DAT 
Output f i l e :  C:\HYDR\SP\MC75.WT 

INPUT FILE LISTING 

T I  McOouell Road Culvert Hydraulics 
T2 FILENAME nrdohdr.dat Note flow i n  t h i s  run should be doubled 
l3 Gerard Dalziel  
SO 100.00975.61 1 .Of3 
UX 100.00 975.61 60 .013 
R 265.00977.1360 .013 
UE 265.00 977.13 2 .013 
SH 2 .013 



SP 

UATER SURFACE P R O F I L E  - CHANNEL D E F l N l T l O N  L I S T I N G  PAGE 1 

CARD SECT CHN NO OF AYE P I E R  H E I G H T  1 BASE ZL ZR I N V  Y ( 1 )  Y ( 2 )  Y ( 3 )  Y ( 4 )  Y ( 5 )  Y ( 6 )  Y ( 7 )  ~ ( 8 )  ~ ( 9 )  ~ ( 1 0 )  

C M E  NO TYPE P I E R S  U l D T H  D I A M E T E R  W I D T H  DROP 



PAGE NO 1 

WATER SURFACE PROFILE - TITLE CARD LISTING 

HEADING LINE NO 1 IS - 

McDouell Road Culvert Hydraulics 

HEADING LlNE NO 2 IS  - 
FILENAME mcdohdr.dat Note f l o w  i n  t h i s  run should be doubled 

HEADING LlNE NO 3 IS  

Gerard D a l z i e l  



WATER SURFACE PROFILE - ELEMENT CARD LISTING 

ELEMENT NO 1 I S  A SYSTEM CUTLET * * .  
U/S OATA STATION INVERT SECT 

100.00 975.61 1 

ELEMENT NO 2 I S  A WALL E X I T  • 

U/S OATA STATION INVERT SECT 

100.00 975.61 6 0  

ELEMENT NO 3 I S  A REACH * t .  

U/S OATA STATION INVERT SECT 
265.00  977.13  6 0  

ELEMENT NO 4 I S  A WALL ENTRANCE t 

U/S OATA STATION INVERT SECT 

265.00 977.13 2 

ELEMENT NO 5 I S  A SYSTEM HEADMRKS * 

I U/S DATA STATION INVERT SECT 

265.00 977.13 2 
NO EDIT ERRORS ENCWNTEREO-CWPUTATION I S  N W  BEGINNING 

PACE NO 2 

W S ELEV 
.oo 

RADIUS ANGLE ANG PT MAN H 
.oo .oo .oo 0 

W S ELEV 
.00  

I ** WARNINQ NO. 2 ** - WTER SURFACE ELEVATION GIVEN I S  LESS THAN OR EWALS INVERT ELEVATION I N  HDWKDS, W.S.ELEV = I N V  + DC 



WATER SURFACE PROFILE LISTING 
McOoueli Road Culvert Hydraulics 
FILENAME mdohdr.dat Note f i ou  i n  t h i s  run should be doubled 
Gerard Daiz ie l  

PAGE 1 

STATION INVERT DEPTH U.S. a VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR 
ELEV OF FLOW ELEV HEAO GRD.EL. ELEV DEPTH O l A  I0  NO. PIER 

L/ELEM SO SFAVE HF NORM DEPTH ZR 
.*.****.****t**"*.*.t.*****t.l.****.t.tt***t*tt***tt*t*.t.t.**.*.***.**t**.**"****t*t**t**.*.*"*t****"**tttt**,*,*,**"**tt**t,**,*, 

100.00 975.61 

WALL EXIT 

100.00 975.61 

72.52 ,00921 

172.52 976.28 

42.16 ,00921 

214.68 976.67 

23.32 ,00921 

MALL ENTRANCE .OO 

265.00 977.13 3.85 980.98 75.0 .19 .OO 980.99 .OO .26 5.00 100.00 .OO 0 .OO 



STORM DRAIN ANALYSIS PLUS 

or ig ina l  version 
Portions Copyrighted by ClVILSOFT, 1986, 1987, 1989 

Version 1.20 
ser ia l  N d e r  07010156 

Nov 7, 1996 18:43:48 

Input f i l e  : C:\HYOR\SP\MCOHOR.OAT 
Outwt f i l e :  C:\HYDR\SP\MClOO.WT 

INPUT FILE LISTING 

T1 Mcoouell Road Culvert Hydraulics 
72 FILENAME mdohdr.dat Note f l o u  i n  t h i s  run should be doubled 
73 Gerard Dalziel  
SO 100.00 975.61 1 .013 
YX 100.00 975.61 60 ,013 
R 265.00 977.13 60 ,013 
UE 265.00 977.13 2 .013 



UATER SURFACE PROFILE  - CHANNEL D E F l N l T I O N  L I S T I N G  PACE 1  

CARD SECT CHN N O O F  AVE P I E R  HEIGHT 1  EASE ZL ZR I N V  Y ( 1 )  Y ( 2 )  Y ( 3 )  Y ( 4 )  Y ( 5 )  Y ( 6 )  Y(7) Y ( 8 )  Y ( 9 )  Y ( 1 0 )  
CM)E NO TYPE P I E R S  U I D T H  DIAMETER U l D T H  DROP 



PAGE NO 1 

UATER SURFACE PROFILE - TITLE CARD LISTING 

HEADING LlNE NO 1 IS . 

ncoouell Road Culvert Hydraulics 

HEADING LINE NO 2 IS - 

FILENAME mcdohdr.dat Note flow in t h i s  run should be doubled 

HEADING LlNE NO 3 IS - 

Gerard Dalz ie l  



PAGE NO 2 

UATER SURFACE PROFILE - ELEMENT CARD L I S T I N G  

ELEMENT NO 1 I S  A SYSTEM CUTLET * t 

U/S DATA STATION INVERT SECT 
1 0 0 . 0 0  9 7 5 . 6 1  1 

U S ELEV 
.OD 

ELEMENT NO 2 I S  A WALL E X I T  . 
U/S OATA STATION INVERT SECT 

100.00 9 7 5 . 6 1  60 

ELEUENT NO 3 I S  A REACH * t *  

U/S DATA STATIC4  INVERT SECT 
265 .00  9 7 7 . 1 3  60 

ELEMENT NO 4 I S  A WALL ENTRANCE 
U I S  OATA STATION INVERT SECT 

2 6 5 . 0 0  977.13 2 

ELEUENT NO 5 I S  A SYSTEM HEAOWRKS t 

U/S OATA STATION INVERT SECT 
2 6 5 . 0 0  9T1.13 2 

NO E D I T  ERRORS ENCOUNTERED-CWPUTATION I S  NCU BEGINNING 

U S ELEV 
.oo 

** UARNING NO. 2 *' - UATER SURFACE ELEVATION GIVEN I S  LESS THAN OR EQUALS INVERT ELEVATION I N  HOUKDS, U.S.ELEV = I N V  + OC 



PAGE 1 
WATER SURFACE PROFILE LISTING 

McOouetl Road Culvert Hydraul~cs 
FILENAME mdohdr.dat Note f l au  i n  t h i s  run should be doubled 
Gerard Oalziel 

STATION INVERT DEPTH W.S. a VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR 

ELEV OF FLOW ELEV HEAD GRO.EL. ELEV DEPTH O I A  ID NO. PIER 

L/ELEH SO SF AYE HF NORM DEPTH ZR 
***.*t.***************tt*t***"t*t*tttttt***t****."".*.**.*"*"****"*.*.t.t*.t**t**t*******t*****t***t**t*.*t*,*,*t*****.t*****,****, 

100.00 975.61 .45 976.06 100.0 13.87 2.99 979.05 .OO 1.06 6.00 15.00 2.00 0 .OO 

WALL EXIT 2.00 

100.00 975.61 2.26 977.87 100.0 11.63 2.10 979.97 .OO 2.85 5.00 .OO .OO 0 .OO 

UALL EXIT .OO 

100.00 975.61 2.26 977.87 100.0 11.63 2.10 979.97 .OO 2.85 5.00 .OO .OO 0 .OO 

23.96 .00921 .00833 .20 2.20 .OO 

123.96 975.83 2.27 978.10 100.0 11.53 2.07 980.17 .OO 2.85 5.00 .OO .OO 0 .OO 

69.53 .00921 .007i3 .54 2.20 . 00 

a 193.49 976.47 2.36 978.83 100.0 11.00 1.88 980.71 .OO 2.85 5.00 .OO .OO 0 .OO 

33.95 .00921 .00680 .23 2.20 .OO 

227.44 976.78 2.44 979.23 100.0 10.48 1.71 980.94 .OO 2.85 5.00 .OO .OO 0 .OO 

19.31 .00921 .00599 .12 2.20 .OO 

246.75 976.96 2.54 979.50 100.0 10.00 1.55 981.05 .OO 2.85 5.00 .00 .OO 0 .O 

10.96 .00921 .00528 .06 2.20 .OO 

257.71 977.06 2.64 979.70 100.0 9.53 1.41 981.11 .OO 2.85 5.00 .OO .OO 0 .O 

5.77 .00921 .00465 .03 2.20 .OO 

263.48 977.12 2.74 979.85 100.0 9.09 1.28 981.14 .OO 2.85 5.00 .OO .OO 0 .OO 

1.52 ,00921 .00410 .O1 2.20 .OO 

265.00 977.13 2.85 979.98 100.0 8.66 1-17 981.14 .OO 2.85 5.00 .OO .OO 0 .OO 

WALL ENTRANCE . 00 

265.00 977.13 4.58 981.71 100.0 .22 ,OO 981.71 .OO .31 5.00 100.00 .OO 0 .OO 



STORM D R A I N  ANALYSIS PLUS 

Orisinal version by 

Portions Copyrighted by CIVILSOFT, 1986, 1987. 1989 

Version 1.20 
Serial Number 07010156 

Nov 7, 1996 18:55:44 

Input f i l e  : C:\HYDR\SP\MCOHDR.DAT 

Output f i l e :  C:\HYDR\SP\MCl25.WT 

INPUT FILE LISTING 

ncoouell Road Culvert Hydraulics 
FILENAME mdohdr.dat Note flow i n  t h i s  run should te doubled 
Gerard Oa l r ie l  

100.00'975.61 1 ,013 
100.00 975.61 60 .013 
265.00 977.13 60 .a13 
265.00 977.13 2 .013 

2 .013 



WATER SURFACE PROFILE - CHANWEL D E F I N I T I M I  L l S T I Y G  

CARD SECT CHN NO OF AVE PIER HEIGHT 1  BASE ZL ZR IWV Y ( 1 )  Y ( 2 )  Y ( 3 )  Y ( 4 )  Y ( 5 )  Y(6) Y ( 7 )  Y 

CWE NO TYPE PIERS WIDTH DIAMETER WIDTH DROP 

PAGE 1 

'(8) Y ( 9 )  Y ( 1 0 )  



UATER SURFACE PROFILE - TITLE CARD LISTING 

HEADlNG LINE NO I IS - 
McDouell Road Culvert Hydraulics 

HEADlNG LINE NO 2 IS  - 
FILENAME mdohdr.dat Note flow i n  t h i s  run should be doubled 

HEADING LINE NO 3 IS - 
Gerard D a l z i e l  

PAGE UO 1 



UATER SURFACE PROFILE . ELEMENT CARD L I S T I N G  

ELEMENT NO 1 I S  A SYSTEM CUTLET * *  
U/S DATA STATION INVERT SECT 

1 0 0 . 0 0  9 7 5 . 6 1  1 

ELEMENT NO 2 I S  A UALL E X I T  t 

U/S DATA STATICU INVERT SECT 
100 .00  9 7 5 . 6 1  60 

ELEUENT NO 3 I S  A REACH • * t 

U/S DATA STATION INVERT SECT 
2 6 5 . 0 0  977.13 b0 

ELEMENT NO 4 I S  A WALL ENTRANCE II 

U/S DATA STATION INVERT SECT 

265 .00  977.13 2 

ELEMENT NO 5 I S  A SYSTEM HEAOUDRKS t 

U I S  DATA STATION INVERT SECT 
265 .00  977.13 2 

NO E D I T  ERRORS ENCCUNTERED-COIIPUTATION I S  NOU BEGINNING 

PAGE NO 2 

e 
U S ELEV 

.oo 

RADIUS ANGLE AN0 PT MAN H 
.oo .OD .OD 0 

U S ELEV 
.oo 

" YARNING NO. 2 ** - UATER SURFACE ELEVATION GIVEN I S  LESS THAN OR E W A L S  INVERT ELEVATION I N  HDUKDS, U.S.ELEV = I N V  + D C  



WATER SURFACE PROFILE LISTING 
UcOouell Road Culvert Hydraulics 
FILENAME mdohdr.dat Hate flow i n  th i s  run should be doubled 
Gerard Da l r ie l  

PAGE 1 

STATION INVERT DEPTH Y.S. 0 VEL VEL ENERGY SUPER CRITICAL HGT/ BASE/ ZL NO AVBPR 
ELEV OF FLOW ELEV HEAD GRD.EL. ELEV DEPTH O I A  I0 NO. PIER 

L/ELEU SO SF AVE HF NORM DEPTH ZR 
*t*****.***.****-**""".***""..*~*~*~*".**.*"*..~.*"*.****."".****.*.*tt"**.*t***t******t*.*"**************t***"**.*,*.*.*",""*****" 

WALL EXIT 2.00 

100.00 975.61 2.57 978.18 125.0 12.28 2.34 980.53 .DO 3.20 5.00 .OD .OO 0 .OO 

UALL ENTRANCE .OO 

265.00 977.13 5.30 982.43 125.0 .24 .OO 982.44 .OO .37 5.00 100.00 .OO 0 .OO 



STORM D R A I N  ANALYSIS PLUS 

Q= / 5 0 r  a 360 
Original version by os Angeles Coun y ub l l c  Works 

Portions Copyrighted by CIVILSOFT, 1986, 1987, 1989 

Version 1.20 
Serial Nunber 07010156 

Nov 7, 1996 18:47:13 

lnpr t  f i l e  : C:\HYDR\SP\MCOHDR.DAT 
Outprt f i l e :  C:\HYOR\SP\MClSO.WT 

McDovell Road Culvert Hydraulics 
FILENAME mcdohdr.dat Note flow i n  t h i s  run should be doubled 
Gerard Oal r ie l  

100.00 975.61 1 .013 
100.00 975.61 60 ,013 
265.00 977.13 60 .013 
265.00 977.13 2 .013 

2 .013 



UATER SURFACE P R O F I L E  - CHANNEL D E F f N l T l O N  L I S T I N G  

CARD SECT CHN N O O F  AVE P I E R  H E I G H T 1  BASE ZL ZR I N V  Y ( 1 )  Y ( 2 )  Y ( 3 )  'I('+) 1 

CM)E NO TYPE P I E R S  U l D T H  DIAMETER W I D T H  DROP 

PAGE 1 

' ( 5 )  Y ( 6 )  Y ( 7 )  Y ( 8 )  Y ( 9 )  Y(10) 



WATER SURFACE PROFILE - TITLE CARD LISTING 

HEADING LlNE NO 1 IS - 

McDouell Roed Culvert Hydraulics 

HEADING LlNE NO 2 IS 

HEADING LlNE NO 3 IS 

FILENAME wdohdr.dat Note flow i n  th is  run should be doubled 

Gerard Dalz ie l  

PAGE NO 1 



PAGE NO 2 

WATER SURFACE PROFILE - ELEMENT CARD LISTING 

ELEMENT NO 1 I S  A SYSTEM UJTLET a . 
U I S  DATA STATION INVERT SECT 

* 
100.00 975.61 1 

ELEMENT NO 2 I S  A WALL EXIT 
U I S  DATA STATION INVERT SECT 

100.00 975.61 6 0  

ELEMEUT NO 3 I S  A REACH * t .  

U I S  DATA STATION INVERT SECT RADIUS ANGLE ANG PT MAN H 
265.00 977.13  60 .OO .OO .OO 0 

ELEMENT NO 4 I S  A WALL ENTRANCE • 

U/S DATA STATION INVERT SECT 
265.00  977.13 2 

ELEMENT NO 5 I S  A SYSTEM HEADUURKS . . 
U/S DATA STATION INVERT SECT U S ELEV 

265.00 977.13 2 .OO 
NO EOlT ERRORS ENCWNTERED-CMPUTATION I S  NOU BEGlNNlNC 

**WARNING NO. 2 ** - WATER SURFACE ELEVATION GIVEN I S  LESS THAN OR EOWLS INVERT ELEVATION I N  HDYKDS, U.S.ELEV = INV + DC 

* 

U S ELEV 
.oo 



WATER SURFACE PROFILE LISTING 

WcOouell Road Culvert Hydraulics 
FILENAME mdohdr.dat Note flow i n  th i s  run should be doubled 
Gerard Da l r ie l  

PAGE 1 

STAT ION I N V E R T  DEPTH U.S. a VEL VEL ENERGY SUPER CRITICAL H G T I  BASE/ ZL NO AVBPR 
ELEV OF FLW ELEV HEAD GRD.EL. ELEV DEPTH DIA 10 NO. PIER 

L/ELEII SO SF AVE HF NORU DEPTH ZR 
t*t*.**l.**.***l*.*"t.*******tt*t**~*.*.***"*t*****t******X***.*"t****t****t****t*t**.t*t***.**********"tt********",**"*.".***..*** 

WALL EXIT 

100.00 975.61 

83.94 .00921 

183.94 976.38 

22.76 ,00921 

250.95 977.00 

10.90 .00921 

261.85 977.10 

3.15 .DO921 

265.00 977.13 

WALL ENTRANCE 

265.00 977.13 



Version 1.20 
Serial Nunber 07010156 

Inpl t  f i l e  : C:\HYDR\SP\MCDHDR.DAl 
outwt  f i l e :  C:\HYDR\SP\MC2OO.WT 

INPUT FILE LISTING 

Mcoouell Road Culvert Hydraulics 
FILENAME ncdohdr.dat Note f lou i n  th is  run should be doubled 
Gerard Oalziel 

100.00 975.61 1 .013 
100.00 975.61 60 ,013 
265.00 977.13 60 ,013 
265.00 977.13 2 .013 

2 .013 



WATER SURFACE PROFILE  - CHANNEL D E F l Y l T l O N  L I S T I N G  PAGE 1 

CARD SECT CHN N O O F  AVE P I E R  HEIGHT 1 BASE ZL  ZR I N V  Y ( 1 )  Y ( 2 )  Y ( 3 )  Y ( 4 )  Y ( 5 )  Y ( 6 )  Y ( 7 )  Y ( 8 )  Y ( 9 )  Y ( 1 0 )  

C W E  NO TYPE P I E R S  WIDTH DIAMETER WIDTH DROP 



YATER SURFACE PROFILE - TITLE CARD LISTING 

HEADING LINE NO 1 IS  - 

McDovell Road Culvert Hydraulics 

HEADING LINE NO 2 IS  - 

FILENAME nudohdr.dat Note flow i n  t h i s  run should be doubled 

HEADING LINE NO 3 15 - 

Gerard Delziel 

PAGE NO 1 



PAGE NO 2 

WATER SURFACE PROFILE - ELEMENT CARD L I S T I N G  

ELEMENT NO 1 I S  A SYSTEM CUTLET t 

U/S DATA STATION INVERT SECT 
1 0 0 . 0 0  9 7 5 . 6 1  1 

ELEMENT NO 2 I S  A UALL E X I T  • 

U / S  DATA STATION INVERT SECT 
100.00 9 7 5 . 6 1  60 

ELEMENT NO 3 I S  A REACH t * t  

U / S  DATA STATION INVERT SECT 
265 .00  977 .13  60 

ELEMENT NO 4 I S  A UALL  ENTRANCE t 

U/S DATA STATION INVERT SECT 
265 .00  977.13 2 

ELEMENT NO 5 I S  A SYSTEM HEADWRKS * 
U/S DATA STATION INVERT SECT 

265 .00  977.13 2 
NO E D I T  ERRORS ENCWNTERED-CWPUTATION I S  N W  BEGINNING 

W S ELEV 
.oo 

RADIUS ANGLE ANG PT MAN H 
.oo .OD .oo 0 

U S ELEV 
.oo 

ERROR MESSAGE NO. 32 - C R I T I C A L  DEPTH MAY BE INACCURATE I N  ELEMENT 2 INCREMENT = .DO0010 
ERROR MESSAGE NO. 3 2  - C R I T I C A L  DEPTH MAY BE INACCURATE I N  ELEMENT 1 INCREMENT = . 0 0 0 0 1 0  
** WARNING NO. 2 " - WATER SURFACE ELEVATION GIVEN I S  LESS THAN OR EQUALS INVERT ELEVATION I N  HDWKDS, U.S.ELEV = I N V  + DC 





DEPTH VS. STORAGE VS. ELEVATION CURVES FOR 
INNUNDATION AREA FOR PHASE 1 I 

FROM HYDRAULIC INTERPOLATED STORAGE VOLUME 
CALCULATIONS HYDRAULICS CALCULATIONS 

FLOW FLOW AREA VOLUME TOTAL 
ELEV RATE ELEV RATE cfs ac. acft. STORAGE 

974.00 0.00 0.1 1 0.00 0.00 

NOTE: EVEN ELEVATION VOLUMES ARE INTERPOLATED 



PHASE 2 CHANNEL STORAGE CALCULATIONS 
FOR AGUA FRlA AT ELVATATION 983.99 - FLAP GATES CLOSED 

CHANNEL DIMENSIONS 20 FT BOTTOM 3:l SIDE SLOPES - L = 2300 S = ,001 
. - 

915 
Elevation DIS Area UIS Area Average Area Volume Total Volume 

( f t )  (sqft) (sqft) (sqft) (acre-ft) (acre-ft) 
974 0 0 0 0 0 
976 46 0 23 1.2144 1.2144 
977 69 23 46 &42€+81&1l, -25.03b 
978 9 2 46 69 Ck6-433 3.633La+2865 ((.a72 
979 115 69 92 M 7 Y . -  12.1442 l o . 3 ~ ~  
980 138 92 1 1 5 &B-1 S.'i~\r% M 3  I&-, 7& (,& 
98 1 161 115 138 - 7 3 6 5 L . L 7 4 r ~  z Z . ~ L b  
982 184 138 I 61 m 9  1 . m 7 m  2msr7 
983 207 161 184 TTT534.1&1 435430 34.'1b74 
984 230 184 207 ~ ~ ~ . ~ - z z ~ ~  V i . 7 9 0  3 



TABLE 1. SUMMARY OF DISCHARGES ON THE AGUA FRlA RIVER' - PRESENT CONDITIONS 
With New Waddell Dam versus (Without New Waddell Dam) 

@Bell Ad. 171 (NlA) 59.000 46.50 37.500 29.000 20.500 11.WO 5200 1200 
CP 1037 (182.000) (152.000) (115.000) (87.000) (64.000) (23.000) (5200) (NIA) 

@Grand Ave 183. (NIA) 53.000 43.000 34.500 26.500 19,000 10,000 4800 780 
CP 1038 (181,040) (144.000) (1W.000) (82.000) (59.000) (22.000) (4800) (NIA) 

UIS New A. 231 48.000 38.000 30.000 23.000 16.000 87W 4600 820 
CP 1039U 1177.000) (tM.000) W.000) (66.000) (45.000) (18.000) (4600) (NlA) 

DOWNSTREAM OF CONFLVENCEWH NEW RNER - 
DIS New R. 392 94.000 130.000 80.000 54.400 39.000 26.000 16.10 10,000 5500 
CP 10390 1 0 2 . m ~ ' ~  (NlA) (NIA) (95.000) ININ (NIA) (NlA) (NIA) (NIA) 

- 
@I-10 Fwy 4 74 90.000 125.000 75.000 52.000 30,000 25.m 15.300 10,000 5400 
CP 1040 59.0~~') (NlA) (NIA) (91.000) (N/A) (NIA) (NIA) (NIA) (NIA) 

@ Avondale 485 88.000 115,000 74.000 50.900 37.000 25.(XM 15,000 1O.OW 53W 
CP 1042 9 7 . ~ 0 ~ '  (NIA) (NIA) (90.000) (NIA) (NIA) (NIA) (NIA) (NIA) 

Above Gila R. 485 83.000 1 10.000 70.00 48,200 35.000 23.000 14.200 9000 5009 
CP 1043 92.000(~) (NIA) (NlA) (89.000) INIA) (NIA) (NIA) (NIA) (NlA) 

Notes: (I) Stalling Elevation lor all Mood rouNngs Is 1694 based upon USBR Standing Operating Procedures, Appendix C. 
(2) SFF dischargesD1S of New Waddell Darn based upon routing of flood produced by centering the August 1951 storm over the UIS drainage area. See reference 3. 
(3) SFF dischargesU1S of New Wadddl Dam based upon centering of local storm (Queen Creek, Aug 19.1954) ove~ the area DIS 01 New Waddell Dam. See Appendix A. 
(4) Future condillonsSW discharges from Appendix A. 
(5) Eflec(ive drainage area. For locationsD/S 01 New Waddeli Dam the enective drainage area does not include the drainage areas controlled by the dams. 
N/A Dischargenot available. 
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@ 13/00 
SECNO DEPTH CUSEL CRlWS WSELK EG HV HL OLOSS L-BANK ELEV 
0 PLOB PCH PROB ALOE ACH AROB VOL T WA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELHlN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC I C O N 1  CORAR TOPWIO ENDST 

'SECNO 5.510 

3280 CROSS SECTION 5.51 EXTENDED 7.56 FEET 

3301 HV CHANGED MORE THAN HVlNS 

3280 CROSS SECTION 5.54 EXTENDED 9.19 FEET 

5.340 9.19 981.79 .OO .OO 983.70 1.91 .41 .04 972.60 

'SECNO 5.650 

5.650 10.52 983.42 .OO .OO 984.85 1.43 1.10 .05 987.40 

95000.0 .O 95000.0 .O .O 9898.2 .O 12120.8 2457.4 993.20 

1.21 .OO 9.60 .OO .OOO .025 .OOO .OOO 972.90 9416.06 

.001458 580. 580. 580. 2 0 0 .OO 1134.74 10550.81 

3370 NORMAL BRIDGE, NRO= 40 MlN ELTRD= 996.90 MAX ElLC; 996.80 

t*t*****t**t***t****t****"".* "." HCOOUELL ROAD "*'* 

5.689 10.14 983.99 1.18 .25 .08 990.80 
95000.0 .O 95000.0 .O .O 10899.9 .O 12170.9 2463.0 990.80 

.OO 8.72 . 00 .OOO .022 .OOO .OOO 973.85 9382.63 
210. 210. 210. 2 0 0 -679.69 1158.84 10541.47 











SECNO DEPTH CUSEL CRlUS USELK EC HV HL OLOSS LnBANK ELEV 
a OLOB PCH PRO8 ALOE ACH AROB VOL TUA R-BANK ELEV 
TIME VLOB VCH VR08 XNL XNCH XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICON1 CORAR TOPUID ENOST 

'SECNO 6.590 
6.590 11.91 993.71 .OO .OO 994.75 1.04 .14 .05 998.50 

95000.0 .O 95000.0 .O .O 11609.4 .O 13283.5 2589.5 998.00 
1.36 .OO 8.18 .OO .OOO .025 .OOO ' .OOO 981.80 9459.61 

.000844 165. 150. 155. 2 0 0 .OO 1118.60 10578.21 

'SECNO 6.610 

3265 DIVIDED FLOU 

'SECNO 6.640 
6.640 11.79 994.19 .OO .OO 995.31 1.12 .17 .09 W9.30 

95000.0 .O 95000.0 .O .O 11178.1 .O 13344.6 2595.8 998.40 

1.37 .OO 8.50 .OO .a00 .025 .OOO .OOO 982.40 9451.29 

.000958 165. 150. 135. 2 0 0 .OO 1118.67 10569.96 

'SECNO 6.660 
6.660 12.04 994.24 .OO .OO 995.54 1.30 .15 .09 999.60 

95000.0 .O 95000.0 .O .O 10381.6 .O 13378.0 2599.3 W9.00 

1.37 .OO 9.15 .OO .a00 .025 .OOO .OOO 982.20 9472.94 

.001228 150. 135. 120. 2 0 0 .OO 1119.41 10592.35 

'SECNO 6.690 
6.690 12.47 994.42 .OO .OO 995.74 1.07 .13 .07 1000.00 

95000.0 .O 95000.0 .O .O 11442.2 .O 13409.3 2602.5 998.80 

1.38 .OO 8.30 .OO .a00 .025 .a00 .000 982.20 9458.M 

.000887 145. 125. 100. 2 0 0 .OO 1120.36 10579.02 

3265 DIVIDED FLOU 



Rainfall Losses 

.1 1 - 
Hydraulic Conductivity (XKSAT) in inches/hour 

flgure 4.3 
Composite Values of PSlF and DTHETA as a function of XKSAT 

(To be used for are*welghted averaging of Green and Ampt parameters.) 

June 1,  1992 



AVONDALE WETLANDS CONSTRUCTION 
OFFSITE HYDROLOGY 

EXISTING CONDITION HEC I INPUT PARAMETER CALCULATIONS 

SUB SOIL RESIDENT AGRI. % SOIL IMPERV XKSAT BY XKSAT RTlMP IA 
AREA WPE AREA AREA TYPE AREA SOIL ADJUSTED 

I-..--& (acres) (acres) 

. . .J 0.48 20.01 0.04 0.059 
1 17.9 43.17 
1 161.8 

CALCULATED: 1 1 I 0 04 0 059 0.27 0 23 



AVONDALE WETLANDS CONSTRUCTION 
OFFSITE HYDROLOGY 

EXISTING CONDITION HEC 1 INPUT PARAMETER CALCULATIONS 



AVONDALE WETLANDS CONSTRUCTION 
OFFSITE HYDROLOGY 

U(IST1NG CONDITION HEC I INPUT PARAMETER CALCULATIONS 



AVONDALE WETLANDS CONSTRUCTION 
OFFSITE HYDROLOGY 

U(1STING CONDITION HEC f INPUT PARAMETER CALCULATIONS 



AVONDALE WETLANDS CONSTRUCTION 
OFFSITE HYDROLOGY 

EXISTING CONDITION HEC I INPUT PARAMETER CALCULATIONS 



AVONDALE WETLANDS CONSTRUCTION 
OFFSITE HYDROLOGY 

EXISTING CONDITION HEC 7 INPUT PARAMETER CALCULATIONS 

F 

nnn nnA -.- . 
t i  I LL.J I u.11 I 0.om I n.,E 

TOTALS: ! 0.0 128.P I I n n  

SUB AREA TOTAL: 128.6 1 I I I I I 
CALCULATED: I 1 1 0.05496 1 0.096 1 0.00 1 0.50 

SUB 
AREA 

(acres) (acres) 

SOIL 
TYPE 

RESIDENT 
AREA 

AGRI. 
AREA 

IMPERV 
AREA 

% SOIL 
TYPE 

XKSAT 
ADJUSTED 

XKSAT BY 
SOIL 

RTIMP IA 



AVONDALE WETLANDS CONSTRUCTION 
HYDROLOGY 

EXISTING CONDITION HEC 1 INPUT PARAMETER CALCULA TlONS 

1 TOTAL WATERSHED: I 2145.4 j 



Wetlands of Avondale 

0 3 Appendix 2 

SUMMARY OUTPUT HEC-1 CALCULATIONS 



@ i L R P H  P A C  CHEC-1) ; 
SEPTEMBER 1990 I 

* VERSION 4.0 • . 
' RUN DATE 10/16/1997 T I M  O9:51:U) 

* 
*. *....*...*.*.***.******t******t.t*.*tt* 

**..** *...*.......******".....H..*..t*. 

t 

U.S. ARMY CORPS OF ENGINEERS 

* HYDROLOGIC ENGINEERING CENTER 
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T H l S  PROGRAM REPLACES ALL PREVIDUS VERSIONS OF HEC-1 K N M  AS HECl (JAN T J ) ,  HECIGS, HECIOB, AND HECIKU. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- H A M  CHANGED F R W  THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 

THE DEF IN IT ION OF -AMSKY- ON RM-CARD UAS CHANGED U I T H  R E V l S l W S  DATED 28 SEP 81. T H l S  I S  THE FORTRAN77 V E R S l W  
NEU OPTIONS: DAMBREAK DUTFLW SUBMERGENCE , SINGLE EVENT D M C E  C A L W L A T I W ,  DSS:URITE STAGE FREQUENCY, 

DSS:READ TIME SERIES AT DESIRED C A L W L A T I W  INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 

KINEMATIC UAVE: NEU F I N I T E  DIFFERENCE ALGORITHM 

MODEL #I - Phaae 1 Routed Through Channel & Phase 2 10-Ye 



HEC-1 INPUT I 'AGE 1 

LINE 

KK DEVELOP RAINFALL FOR BASIN C1 
KM 6-HWR RAINFALL PATTERN NO. 1.00 WAS USED TO FlND TC 8 R FOR T H l S  BASIN 
KM THlS BASIN USE0 RAINFALL REDUCTION FACTOR OF .995 
KII L = 1.17 Kb = .050 Adj. Slope = 21.3 
BA .413 
PB 1.989 
IN 15 
PC .OOO .008 .016 .025 .033 .041 .050 .058 .066 .074 
PC .087 .099 .I19 .I38 .216 .377 .a34 . 9 l l  .931 .950 
PC .962 .973 .983 .991 1.000 
LC .430 .255 3.500 .515 7.000 
UC 1.354 .985 
UA 0 5 16 30 65 TI 84 90 94 97 
UA 100 
KO 2 - 
KK .Node17 
KM basin rou t ing  through t ransfer  p ipe cu lve r ts  
RS 1 STOR 
SV 0 .02 .ll .2 1.79 3.38 7.57 13.81 
SE 77.82 78 79 80 81 82 83 84 
SL 77.82 15.70 .6 .5 
SS 83.80 15 3 1.5 
KO 2 

KK Node10 
KM Route uater from cu lve r ts  t o  middle of  subdiv is ion 
RS 1 STOR 
RC .035 .035 .035 650 .0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
RY 15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOPE RAINFALL FOR SUBBASIN C2 
KM 6-HOUR RAINFALL PATTERN NO. 1.00 WAS USED TO FlND TC 8 R FOR THlS BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KM L = .C1 Kb = .064 Adj. SLope = 48.9 
BA .040 
PB 1.989 
LC .430 .255 3.500 0.515 30.000 
UC .458 .477 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 

KK Node7 
KM Route f l o u  through basin t o  renmve developed area storage 
RS 1 STOR 0 
SV 0 2.13 2.15 2.16 2.17 2.18 2.19 2.20 2.25 2.5 
SV 2.75 





PAGE 2 

LINE 

KK Nodell 
KM conf lunce g l  and g2 
HC 2 
KO 2 

KK Node10 
KM Route water from cu lve r ts  t o  middle of subdiv is ion 
RS 1 STOR 
RC .035 .035 .035 650 .0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
R Y  15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOPE RAINFALL FOR 63 
KM 6-HWR RAINFALL PATTERN NO. 1.00 WAS USED TO FlND TC & R FOR T H l S  BASlN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KM L = .30 Kb = . O n  Adj. Slope = 60.9 
BA .010 
P8 1.989 
LG .430 .255 3.500 .515 30.000 
UC .296 .498 
UA 0 5 16 30 65 77 84 90 94 
UA 100 
KO 2 

KK Node8 
KM Route area through su td iv i s ion  t o  reimve re ten t ion  storage 
RS 1 STOR 
SV 0 .58 .60 .61 .62 .63 .64 
SO 0 0 10 20 30 40 50 
KO 2 

KK Node13 
KM confluence 97-92 w i th  93 
KO 22 
HC 2 
KO 2 

KK Node10 
KM Route uater from middle o f  su td iv i s ion  t o  o l d  mcdowell 
RS 1 STOR 
RC .035 .035 .035 650 .0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
RY 15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOP RAINFALL FOR SUBBASIN 64 
KM 6-HWR RAINFALL PATTERN NO. 1.00 WAS USED TO FlND TC 8 R FOR THlS BASIN 
KM THlS BASlN USE0 RAINFALL REDUCTION FACTOR OF .995 
KM L = .98 Kb = .064 Adi. Slope = 26.3 
BA .252 





HEC-1 INPUT PACE 3 

LINE 

KK Node9 
Kn Route water through detent ion b s i n  t o  remove subdiv is ion storage 
RS 1 STOR 0 
SV 0 7.58 7.60 7.70 7.80 
SE 0 10 11 12 13 
SL 0 1.0 0.6 0.5 
SS 10 50 2.7 1.5 
KO 2 

KK Node15 
Kn confluence 91-92-g3 u i t h  g4 

HC 2 
KO 2 

KK Develope r a i n f a l l  f o r  phase 2 area 
KM 6-HOUR RAINFALL PATTERN NO. 1.00 WAS USED TO FIND TC 8 R FOR THIS BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF .W5 
KM L = .072 K b =  .064 Adj. S lope= 9.9 
BA .043 
PB 1.989 
LC .430 .255 3.500 0.515 0.000 
UC 1.087 1.030 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 

KK Confluence gl-g4 u i t h  phase 2 
HC 2 
KO 2 

KK Route uater through e x i s t i n g  topography i n  Phase 2 and out cu lve r ts  
RS 1 STOR 0 0 
SV 6.12 12.21 20.88 
SE 977 978 979 
SO 0 14.90 41.02 
SE 977 978 979 
KO 2 
zz 



RUNOFF SUUMARY 
FLCU I N  CUBIC FEET PER SECOND 

TIME I N  HWRS, AREA I N  SQUARE M I L E S  

PEAK 

FLCU 

TIME OF AVERAGE F L W  FOR MAXIMUM P E R I W  

PEAK 

6 - H W R  2 4 - H W R  7 2 - H W R  

B A S I N  MAXIMUM TIWE OF 

AREA STAGE MAX STAGE OPERATION STATION 

HYDROGRAPH AT 
DEVELO 

R W T E D  TO 
N o d e 1 7  

R W T E D  TO 
N o d e l O  

HYDROGRAPH AT 

DEVELO 

RWTED TO 

N o d e 7  

2 COnBlNED AT 

N o d e l l  

R W T E D  TO 

N o d e l O  

HYDROGRAPH AT 
DEVELO 

RWTED TO 
N o d e 8  

R W T E D  TO 

N o d e l O  

HYDROGRAPH AT 

DEVELO 

R W T E D  TO 

N o d e 9  

HYDROGRAPH AT 

D e v e l o  



2 C W B I N E D  AT 
Conf l v  117. 4.83 

R W T E D  TO 

Route 23 .  7.58 

*** NORMAL END OF HEC-1 **' 
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T H l S  PROGRAM REPLACES ALL PREVIWS VERSIONS OF HEC-1 KNDUN AS HECl (JAN T J ) ,  HECIGS, HEClDB, AN0 HECIKU. 

THE DEFINITICUS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FRCU THOSE USED WITH THE 19?3-STYLE INPUT STRUCTURE. 

THE DEF IN IT ICU OF -AMSKY- ON RW-CARD UAS CHANGED U l T H  REVISIDNS DATED 2 8  SEP 81. T H l S  I S  THE FORTRAN77 VERSICU 

NEU OPTIONS: DAMBREAK WTFLDU SUBMERGENCE , SINGLE EVENT DAUAGE CALCULATION, DSS:MITE  STAGE FREQUENCY, 

DSS:REbD TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 

KINEMATIC UAVE: NEU F I N I T E  DIFFERENCE ALGORITHM 

MODEL # 2  -' 

Phase 1 Routed Through Channels & Exist. Topo 100-Year 



HEC-1 INPUT PAGE 1 

L INE  

KK DEVELOP RAINFALL FOR BASIN C1 
KU 6-HWR RAINFALL PATTERN NO. 1.00 UAS USE0 TO FIND T C  & R FOR THIS BASIN 
KU THlS BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KM L = 1.17 Kb = .050 Adj. S l o p  ' 21.3 
BA ,413 
PB 2.961 
IN 15 
PC .OOO .008 .016 .025 .033 .041 .050 .058 .066 .074 
PC .087 .099 .119 .138 .216 .377 .834 .911 .931 .950 
PC .962 .973 .983 .991 1.000 
LC .430 .255 3.500 .515 7.000 
UC .887 .616 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 

KK Node17 
KH basin rout ing through t ransfer  d ra in  cu lve r ts  
RS 1 STOR 0 0 
SV 0 .02 .ll .20 1.79 3.38 7.57 13.81 
SE 77.82 78 79 80 81 82 83 84 
SL 77.82 15.70 .6 .5 
SS 83.80 15 2.7 1.5 
KO 2 

KK Node10 
KU Route uater f r m  cu lve r ts  t o  middle of  subdiv is ion 
RS 1 STOR 0 0 
RC .035 .035 .035 650 .0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
R Y  15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOPE RAINFALL FOR SUBBASIN C2 
KH 6-HWR RAINFALL PATTERN NO. 1.00 UAS USED TO F I N O  TC & R FOR THlS BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KM L = .41 Kb = .064 Adj. Slope = 48.9 
BL .040 
PB 2.961 
LC .430 .255 3.500 0.515 30.000 
UC .458 .477 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 

KK Node7 
KH Route f low through basin t o  r m v e  developed area storage 
RS 1 STOR 0 0 
SV 0 2.13 2.15 2.16 2.17 2.18 2.19 2.20 2.25 2.50 
SV 2.75 





HEC-1 INPUT PAGE 2 

LINE 

KK Nodell 
KM conf lunce 91 and g2 
HC 2 
KO 2 

KK Model0 
KM Route water from culver ts  t o  middle of subdiv is ion 
RS 1 STOR 0 0 
RC .035 .035 .035 650 .0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
RY 15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOPE RAINFALL FOR G3 
KM 6-HOUR RAINFALL PATTERN NO. 1.00 UAS USEO TO FIND TC 8 R FOR T H l S  BASIN 
KM THlS BASIN USEO RAINFALL REDUCTION FACTOR OF .995 
KU L = . 3 L K b  = .072 Adj. S\ope = 60.9 
BA .010 
PB 2.961 
LC .430 .255 3.500 .515 30.000 
UC ,296 .498 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 

KK Node8 
KU Route area through subdiv is ion t o  remove re ten t ion  storage 
RS 1 STOR 0 0 
SV 0 .58 .60 .61 .62 .63 .64 
SO 0 0 10 20 30 40 50 
KO 2 

KK Node13 
KM confluence g l -g2 w i th  93 
KO 2 
HC 2 
KO 2 

KK Node10 
KM Route water f rom middle of subdiv is ion t o  o l d  mcdouetl 
RS 1 STOR 0 0 
RC .035 .035 .035 650 .0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
RY 15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOP RAINFALL FOR SUBBASIN G4 
KM 6-HOUR RAINFALL PATTERN NO. 1.00 WAS USED TO FINO TC & R FOR THlS BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KM L = .9<Kb = .064 k l j .  Stope = 26.3 
BA .252 





HEC-1 INPUT PACE 3 

LINE 

KK Node9 
KM Route uater through detent ion basin t o  r m v e  subdiv is ion storage 
RS 1 STOR 0 0 
SV 0 7.58 8 9 10 
SE 0 10 11 12 13 
SL 0 1 .6 .5 
SS 10 25 2.7 1.5 
KO 2 

112 KK Node15 
113 Kt4 confluence 91-92-93 u i fh  94 
114 HC 2 
115 KO 2 

KK Devetope r a i n f a l l  for  phase 2 area 
KM 6-HWR RAINFALL PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THlS 8ASIN 
KH T H l S  BASIN USE0 RAINFALL REDUCTION FACTOR OF .995 
KM L = .072 Kb = .064 Adj. Slope = 9.9 
BA .043 
P8 2.961 
LG .430 .255 3.500 .515 0.000 
UC .604 .485 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 

KK Confluence 91-94 u i t h  phase 2 
HC 2 
KO 2 

KK Route Hater through ex is t ing  topography i n  Phase 2 and out cutver ts  
RS 1 ELEV 974 0 
SV 0 6.12 12.21 20.88 32.25 46.84 65.17 86.92 111.77 
SE 974 977 978 979 980 981 982 983 984 
SO 0 0 14.90 41.02 90.10 151.37 220.14 286.54 345.40 
SE 974 917 978 979 980 981 982 985 984 

KO 2 
ZZ 



RUNOFF SUMMARY 
FLOU I N  CUBIC FEET PER SECOND 

TIME I N  HWRS. AREA I N  SQUARE MILES 

PEAK T IME OF AVERAGE FLOU FOR MAXIMUM PERIOD 

FLOU PEAK 
6 - H W R  2 4 - H W R  72-HOUR 

B A S I N  

AREA 

WAXIUWI T I W E O F  

STAGE MAX STAGE OPERATION STATION 

HYDROGRAPH AT 
DEVELO 

RWTED TO 
N o d e 1 7  

ROUTED TO 
N o d e l O  

HYOROGRAPH AT 
DEVELO 

RWTED TO 
N o d e 7  

2 COMBINED AT 

a N o d e 1 1  

RWTED TO 
N o d e l O  

HYDROGRAPH AT 

DEVELO 

ROUTED TO 
N o d e 8  

2 COHBINED AT 

N o d e 1 3  

ROUTED TO 

N o d e l O  

HYOROGRAPH AT 

OEVELO 

R W T E D  TO 

N o d e 9  

2 COHBINED AT 

N o d e 1 5  

HYOROGRAPH AT 
oevelo 



2 COnBlNED AT 

C o n f  l u  348. 4.75 

RWTED TO 

R o u t e  90. 6.25 

*** NORMAL END OF HEC-1 '*' 
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U.S. ARMY CORPS OF ENGINEERS 

HYDROLOGIC ENGINEERING CENTER . 6G9 S E C W  STREET 

t DAVIS, CALIFORNIA 95616 

t (916) 756-1104 . 
..H.**** **............***....HH..~ 

THIS PROGRAM REPLACES ALL PREVlWS VERSlOUS OF HEC-1 KNOUW AS HECl (JAN 73). HECIGS, HECIDB, AND HECIKU. 

THE DEFINITIOUS OF VARIABLES -RTIYP- AYD -RTIOR- HAVE CHANGED FRCU THOSE USED U lTH THE 1973-STYLE INPUT STRUCTURE. 

THE DEFINlTlOU Of -AMSKK- OU RM-CARD UAS CHANCED UITH REVISIOUS DATED 28 SEP 81. THIS I S  THE FORTRAN77 VERSIOU 

NEW OPTICUS: DAMBREAX WTFLCU SUEMERGENCE , SINGLE EVENT DAMAGE WLCULATIOU, 0SS:URITE STAGE FREQUENCY, 

DSS:READ TIME SERIES AT DESIRED WLCULATIW INTERVAL LOSS RATE:GREEN AND AMP1 IYF ILTRATIW 

KINEIUTIC UAVE: NEU F IN ITE DIFFERENCE ALOORITHM 

MODEL #3 - Phase 1 Agua Frla @ FI,ood Elevation = 984.0 



HEC-1 INPUT PAGE 1 

LINE ID..... .. 1.......2 .,..... 3.......4.......5.......6.......7.......8.......9......10 
10 model Y3 
IT  5 300 
10 2 

KK DEVELOP RAINFALL FOR BASIN 01 
KW 6-HOUR RAINFALL PATTERN NO. 1.23 WAS USED TO F I N O  TC & R FOR THlS BASIN 
KW THlS BASIN USED RAINFALL REDUCTION FACTOR OF .990 
KM L = 1.17 Kb = .050 Adj. S l o p  = 21.3 
BA .413 
PB 1.188 
IN 15 
PC .OOO .008 .016 .025 .033 .041 .050 .058 . .066 .074 
PC .087 .OW .I18 .I44 .224 .394 .801 .a94 ,924 .947 
PC .959 .970 .981 .WO 1.000 
LC .430 .255 3.500 .515 7.000 
UC 1.000 .694 
u A o 5 16 30 65 n 84 90 94 97 
UA 100 
KO 2 

KK Node17 
K basin rout ing through t ransfer  d r a i n  cu lve r ts  
RS 1 STOR 0 0 
SV 0 .02 .ll .2 1.79 3.38 7.57 13.81 
SE 77.82 78 79 80 81 82 83 84 
SL 77.82 15.70 .6 .5 
SS 83.80 15 3 1.5 
KO 2 

KK Node10 
KW Route water f ron  cu lve r ts  t o  middle of  subdiv is ion 
RS 1 STOR 0 0 
RC .035 .035 .035 650 .0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
R Y  15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOPE RAINFALL FOR SUBBASIN G2 
KM 6-HWR RAINFALL PATTERN NO. 1.23 WS USED TO FINO TC 8 R FOR THlS BASIN 
KW T H I S  BASIN USED RAINFALL REDUCTION FACTOR OF .990 
KM L = .41 Kb = .064 Adj. Slope = 48.9 
BA .040 
PB 1.188 
LO .430 .255 3.500 0.515 30.000 
UC .796 .a81 
u A o 5 16 30 65 n 84 90 94 97 
UA 100 
KO 2 

KK Node7 
KW Route f low through basin t o  remove developed area storage 
RS 1 STOR 0 0 
SV 0 2.13 2.15 2.16 2.17 2.18 2.19 2.20 2.25 2.5 
SV 2.75 





HEC-1 INPUT PAGE 2 

LINE ID.... ... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK Nodel 1 
KM conf tunce g l  and g2. 
HC 2 
KO 2 

KK Node10 
KI) Route uater from cu lve r ts  t o  middle o f  subdiv is ion 
RS 1 STMI 0 0 
RC .035 .035 .035 650 .0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
RY 15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOPE RAINFALL FOR G3 
KM 6-HOUR RAINFALL PATTERN NO. 1.23 WAS USED TO FlND TC 8 R FOR THIS BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF .990 
KM L = .30 Kb = .072 Adj. S t o p  = 60.9 
BA .010 
PB 1.188 
LG .430 .255 3.500 .515 30.000 

KK Node8 
KM Route area through s u M i v i s i o n  t o  r w v e  re ten t ion  storage 
RS 1 STOR 0 0 
SV 0 .58 .60 .61 .62 .63 .64 
SQ 0 0 10 20 30 40 50 
KO 2 

KK Node13 
KM confluence g l -g2 w i th  g3 
KO 2 
HC 2 
KO 2 

KK Node10 
KM Route uater  frm middle of subdiv is ion t o  o l d  K d o u e l l  
RS 1 STOR 0 0 
RC .035 .035 .035 650 ' .0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
RY 15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOP RAINFALL FOR SUBBASIN 64 
KM 6-HOUR RAINFALL PATTERN NO. 1.23 WAS USED TO FlND JC 8 R FOR THlS BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF .990 
KM L = .98 Kb = .064 Adj. Slope 26.3 
BA .252 





HEC-1 INPUT PAGE 3 

LINE 

K Node9 
KM Route uater  through detent ion basin t o  remove subdiv is ion storage 
RS 1 STOR 0 0 
SV 0 7.58 7.60 7.70 7.80 
SE 0 10 11 12 13 
SL 0 1 .6 .5 
SS 10 50 2.7 1.5 
KO 2 

KK Node15 
KM confluence g1-92-93 u i t h  94 
HC 2 
KO 2 

KK Develope r a i n f a l l  f o r  phase 2 area 
KM 6-HWR RAINFALL PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THlS BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KH L = .072 Kb = .064 Adj. Slope = 9.9 
BA .043 
PB 1.188 
LC .430 .255 3.500 .515 0.000 
UC 1.000 0.938 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 

KK Confluence gl-g4 u i t h  phase 2 
HC 2 
KO 2 

KK Route uater through e x i s t i n g  topography inphase  2 and close f lapgates on cu lv  
RS 1 STOR 0 0 
SV 0 2.50 6.12 12.21 20.88 
SE 974 976 977 978 979 
sa o o o o o 
SE 974 976 977 978 979 
KO 2 
ZZ 



RUNOFF SUMMARY 
F L W  I N  CUBIC FEET PER SECOND 

TIME I N  HWRS, AREA I N  SQUARE M I L E S  

PEAK T lME OF AVERAGE F L W  FOR MAXIMUM P E R l m  

F L W  PEAK 

6 - H W R  2 4 - H W R  7 2 - H W R  

B A S I N  MAXIMUM TIME OF 

AREA STAGE #AX STAGE OPERATION STATION 

HYORDGRAPH AT 
DEVELO 

RWTED TO 
N o d e l 7  

R W T E D  TO 
N o d e 1 0  

HYDROGRAPH AT 

DEVELO 

R W T E D  TO 

N o d e 7  

2 COMBINED AT 
N o d e 1  1 

RWTED TO 

HYDROGRAPH AT 

DEVELD 

R W T E D  TO 

N o d e 8  

2 COMBINED AT 

N o d e 1 3  

RWTED TO 

N o d e l O  

HYDROGRAPH AT 

DEVELD 

RWTED TO 

Node9 

2 COMBINED AT 

N o d e 1 5  

HYDROGRAPH AT 

D e v e l o  



2 CMIUIWED AT 
Conf  lu 23. 1.83 

R W T E D  TO 

Route 0. .08 

"' NORMAL END OF HEC-1 *** 
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U.S. ARMY U X P S  OF ENGINEERS 

HYDROLOGIC ENGINEERING CENTER 
609 SEWUD STREET . DAVIS, CALIFCUYIA 95616 

t (916) 756-1104 . ....*....... ....................... 

T H l S  PROGRAM REPLACES ALL P R E V l W S  VERSIOWS OF HEC-1 KNOVW AS HECl (JAN 73). HEClGS, HECIDB, AND HECIKW. 

THE DEFINITICUS OF VARIABLES -RTIMP- AND -RTICU- HAVE CHANGED FRCU T W K E  USED U l T H  THE 1973-STYLE I N W T  STRUCTURE. 

THE D E F l N I T l C U  OF -AMSKY- ON RM-CAR0 WAS CHANGED U I T H  REVISICUS DATED 28 SEP 01. T H l S  I S  THE FORTRAN77 VERSlOW 

NEU OPTIONS: DAMBREAK W T F L W  EUBIIEPGENCE , SINGLE EVENT DUUGE U L N L A T I C U ,  DSS:YRITE STAGE FREQUENCY, 

DSS:REM TIME SERIES AT DESIRED CALMILATICU INTERVAL LOSS RATE:GREEN AND AMP1 INF lLTRAT lCU 

KINEMATIC UAVE: NEU F I N I T E  DIFFERENCE ALGORITHM 

MODEL X 4  - Phase 2 Proposed Channel 10-Year 



HEC-1 INPUT PAGE 1 

ID Model 11 4 
IT 5 300 
10 2 

KK DEVELOP RAINFALL FOR BASIN G1 
KM 6-HWR RAINFALL PATTERN NO. 1.00 UAS USEO TO FlNO TC & R FOR THlS BASIN 
KH T H l S  BASIN USEO RAINFALL REDUCTION FACTOR OF ,995 
KM L = 1.17 Kb = .050 Adj. Slope = 21.3 
BA .413 
P8 1.989 
IN 15 
PC .OOO .OOB .016 .025 .033 .041 .050 .058 .066 .074 
PC .087 .099 . I19 .138 .216 .377 .834 .911 .931 .950 
PC .962 .973 .983 .991 1.000 
LC ,430 .255 3.500 .515 7.000 
UC 1.354 .985 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 

KK Node17 
KM basin rou t ing  through t ransfer  p ipe cu lve r ts  
RS 1 STOR 0 0 
SV 0 .02 .ll .2 1.79 3.38 7.57 13.81 
SE 77.82 78 79 80 81 82 83 84 
SL 77.82 15.70 .6 .5 
SS 83.80 15 3 1.5 
KO 2 

KK Node10 
KM Route water from culver ts  t o  middle of  subdiv is ion 
RS 1 STOR 0 0 
R C  .035 .035 .035 650 .0022 15 
RK 0 20 120 136.6 146.6 162.2 262.2 282.2 
R Y  15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOPE RAINFALL FOR SUBBASIN C2 
KM 6-HWR RAINFALL PATTERN NO. 1.00 UAS USEO TO F l N O  TC 8 R FOR THlS BASIN 
KM THlS BASIN USEO RAINFALL REDUCTION FACTOR OF .995 
KM L = .41 Kb = .064 Adj. Slope = 48.9 
BA .040 
PB 1.989 
LC .430 .255 3.500 0.515 30.000 
UC .458 .477 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 

KK Node7 
Kt4 Route f l o u  through basin t o  r m v e  developed area storage 
RS 1 STOR 0 0 
SV 0 2.13 2.15 2.16 2.17 2.18 2.19 2.20 2.25 2.5 
SV 2.75 





HEC-1 INPUT PACE 2 

LINE 

KK Nodell 
KM conf lunce g l  ard g2 
HC 2 
KO 2 

KK Node10 
KM Route uater f r a  cu lve r ts  t o  middle of  subdiv is ion 
RS 1 STOR 0 0 
RC .035 .035 .035 650 .0022 15 
RK 0 20 120 136.6 146.6 162.2 262.2 282.2 
R Y  15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOPE RAINFALL FOR G3 
KM 6-HWR RAINFALL PATTERN NO. 1.00 UAS USE0 TO FIND TC & R FOR THlS BASIN 
KH T H l S  BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KM L = .30 Kb = .072 Adj. Slope = 60.9 
BA .010 
P8 1.989 
LC .430 ' .255 3.500 ,515 30.000 
UC .296 .498 
UA 0 5 16 30 65 77 84 90 94 

UA 100 
KO 2 

KK Node8 
KM Route area through su td iv i s ion  t o  r m v e  re ten t ion  storage 
RS 1 STOR 0 0 
SV 0 .58 .60 .61 .62 .63 .64 
SO 0 0 10 20 30 40 50 
KO 2 

KK Node13 
KM confluence 91-92 u i t h  g3 
KO 2 
HC 2 
KO 2 

KK NcdelO 
KM Route water f r m  middle of  subdiv is ion t o  o l d  mcdouell 
RS 1 STOR, 0 0 
RC .035 .035 .035 650 .0022 15 
R X  0 20 120 136.6 146.6 162.2 262.2 282.2 
R Y  15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOP RAINFALL FOR SUBBASIN C4 
KM 6-HWR RAINFALL PATTERN NO. 1.00 WS USED TO FIND TC R FOR T H l S  BASIN 
KM T H l S  BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KM L = .98 Kb = .064 Adi. Slope = 26.3 
BA .252 





HEC-1 INPUT PAGE 3 

LINE 

KK Node9 
KH Route uater through detent ion basin t o  remove subdiv is ion storage 
RS 1 STOR 0 0 
SV 0 7.58 7.60 7.70 7.80 
SE 0 10 11 12 13 
SL 0 1.0 0.6 0.5 
SS 10 50 2.7 1.5 
KO 2 

Node15 
confluence 91-92-g3 w i th  94 

2 
2 - 

Deve lop  r a i n f a l l  f o r  phase 2 area 
6-HOUR RAINFALL PATTERN NO. 1.00 UAS USED TO FIND TC & R FOR THlS BASIN 
THlS BASIN USED RAINFALL REDUCTION FACTOR OF .995 

L = ,072 Kb = .064 Adj. Slope = 9.9 
.043 

1.989 
.430 .255 3.500 .515 0.000 

1.087 1.030 
0 5 16 30 65 77 84' 90 94 97 

100 
2 

127 KK Node16 
128 KM confluence 91-92-93-94 and phase 2 
129 HC 2 
130 KO 2 

KK Route uater through phase 2 chann;l t h r u  ex is t ing  60' RCPs 
RS 1 ELEV 974 0 
SV 0 3.64 7.29 12.14 18.22 25.50 34.00 43.72 54.65 
SE 974 977 978 979 980 981 982 983 984 
SO 0 0 14.90 41-02 90.10 151.37 220.14 286.54 345.40 
SE 974 977 978 979 980 981 982 983 984 
KO 2 
ZZ 



RUNOFF SUMMARY 
FLOU I N  CUBIC FEET PER SECOND 

T lME I N  HWRS, AREA I N  SOUARE MILES 

PEAK TIME OF AVERAGE FLOU FOR n A x l n u n  PERICU 

FLOU PEAK 

6 - H W R  2 4 - H W R  7 2 - H W R  

B A S I N  MAXIMUM T lME OF 

AREA STAGE WAX STAGE OPERATION STATION 

HYDROGRAPH AT 
DEVELO 

RWTED TO 

N o d e l 7  

RWTED TO 
N o d e l O  

HYDROGRAPH AT 

DEVELO 

RWTED TO 
N o d e 7  

Node1 1 

RWTED TO 

N o d e l O  

HYDROGRAPH AT 

DEVELO 

RWTED TO 

N o d e 8  

2 COMBINED AT 
N o d e l 3  

RWTEO TO 

N o d e l O  

HYDROGRAPH AT 

DEVELO 

RWTED TO 

N o d e 9  

2 COMBINED AT 

N o d e 1 5  

HYOROGRAPH AT 

D e v e l o  



RWTED TO 

Route 40. 6.67 

'** NORMAL END OF HEC-1 *'* 



- 
FLODD HVDROWPW PACKAGE (HEC-1) @ SEPTEWER 1990 

VERSlOY 4.0 * 
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* U.S. MMV CORPS OF ENGINEERS 
* HYDROLffiIC ENGINEERING CENTER . 609 SEUYD STREET 
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THlS P R m l l l  REPLACES ALL PREVIWS MRSICUS OF HEC-1 KNCW AS HECl (JAN 73). HECIGS, HECIDB, AND HEClKU. 

THE DEFINITIOYS OF VARIABLES -RTIMP- AND -RTIOr(- HAVE CHANGED FRCU THOSE USED U lTH THE 1973-STYLE I N W T  STRUCTURE. 
THE DEFINlTlOY OF -WSKK- OY RM-CARD UAS CHANGED UlTH REVISIONS DATED 2 8  SEP 81. THlS I S  THE FORTRAN77 VERSIW 

NEW OPTIOYS: D W R E A K  W T F L W  WEMERGENCE , SINGLE EVENT DIYAGE CALCULATIOY, DSS:URlTE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMP1 INFILTRATICU 
KINEMATIC WVE: NEU FINITE DIFFERENCE ALUYIITHM 

MODEL # 5  - Phase 2 Proposed Channel 100-Year 



HEC-1 INPUT PAGE 1 

LINE ID. ...... l..... .. 2. ...... 3.......4.......5.......6.......7.......8.......9......10 
10 &el  ffi 
I T  5 300 
10 2 

KK DEVELOP RAINFALL FOR BASIN 01 
KM 6-HWR RAINFALL PATTERN NO. 1.00 WAS USED TO FlND TC B R FOR THlS BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KM L = 1.17 Kb = .050 Adj. S l o p  = 21.3 
BA .413 
PB 2.961 
IN 15 
PC .OOO .008 .016 .025 .033 .041 .050 .058 ,066 .074 
PC .087 .OW .I19 .I38 .216 .377 .834 .911 ,931 .950 
PC ,962 .973 .983 .991, 1.000 
LO ,430 .255 3.500 .515 7.000 
UC .887 .616 
U A 0 5 16 30 65 77 ' a 4  90 94 97 
UA 100 
KO 2 

KK Node17 
KM basin rou t ing  through t ransfer  d ra in  cu lve r ts  
RS 1 STOR 0 0 
SV 0 .02 . I 1  .20 1.79 3.38 7.57 13.81 
SE 77.82 78 79 80 81 82 83 84 
SL 77.82 15.70 .6 .5 
SS 83.80 15 2.7 1.5 
KO 2 

KK Node10 
KM Route water f r m  cutver ts  t o  middle of  subdiv is ion 
RS 1 STOR 0 0 
RC .035 .035 .035 650 .OD22 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
RY 15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOPE RAINFALL FOR SUBBASIN G2 
KM 6-HWR RAINFALL PATTERN NO. 1.00 WAS USE0 TO FlND T C  B R FOR THlS BASIN 
KM T H l S  BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KM L = .41 Kb = .064 Adj. Slope = 48.9 
BA .040 
PB 2.961 
LG .430 .255 3.500 0.515 30.000 
UC .458 .477 
UA 0 5 16 30 65 77 a4 90 94 97 
UA 100 
KO 2 

KK Node7 
KM Route f low through basin t o  reimve developed area storage 
RS 1 STDR 0 0 
SV 0 2.13 2.15 2.16 2.17 2.18 2.19 2.20 2.25 2.5 
SV 2.75 





HEC-1 INPUT PAGE 2 

LINE 

KK Nodell 
KM conf lunce g l  and g2 
HC 2 
KO 2 

KK Node10 
KM Raute uater from cu lve r ts  t o  middie of  subdiv is ion 
RS 1 STOR 0 0 
RC ,035 .035 .035 650 .0022 15 
RX 0 20 120 136.6 166.6 162.2 262.2 282.2 
RY 15 11 10 5.85 5.85 10 11 15 
.KO 2 

KK DEVELOPE RAINFALL FOR G3 
KM 6-HWR RAINFALL PATTERN NO. 1.00 WAS USED TO FlND TC & R FOR THlS BASIN 
KM THlS SASlW USED RLIWFALL REDUCTION FACTOR OF .995 
KM L = .30 Kb = .072 Adj. Slope = 60.9 
BA .010 
PB 2.961 
LO .430 .255 3.500 .515 30.000 

KK Node8 
KW Route area through subdiv is ion t o  r a v e  re ten t ion  storage 
RS 1 STOR 0 0 

. SV 0 .58 .60 .61 .62 .63 .64 
SO 0 0 10 20 30 40 50 
KO 2 

KK Nodel3 
KM confluence e l -g2 wi th  93 
KO 2 
HC 2 
KO 2 

KK Node10 
Kll Route water f r m  middle of subdiv is ion t o  o l d  mcdouell 
RS 1 STDR 0 0 
RC .035 .035 .035 650 .0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
RY 15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOP RAINFALL FOR SUBBASIN 64 
KM 6-HWR RAINFALL PATTERN ND. 1.00 MAS USED TO FlND TC 8 R FOR THlS BASIN 
KM T H I S  BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KM L = .98 Kb = .064 Adj. Slope = 26.3 
BA .252 





PAGE 3 

LINE 

KK Node9 
KM Route water through detent ion basin t o  remove s u M i v i s i o n  storage 
RS 1 STOR 0 0 
SV 0 7.58 8 9 10 
SE 0 10 11 12 13 
SL 0 1 .6 .5 
SS 10 25 2.7 1.5 
KO 2 

KK Node15 
KU confluence gl-g2-g3 w i th  g4 
HC 2 
KO 2 

KK Deve lop  r e i n f a l l  f o r  phase 2 area 
KM 6-HWR RAINFALL PPTTERN NO. 1.00 UAS USED TO FIND TC & R FOR T H l S  BASIN 
KM T H l S  BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KM L = .072 K b =  .064 Adj. S l o p '  9.9 
A .043 
PB 2.961 
LC .430 .255 3.500 .515 0.000 
UC .604 .485 
U A 0 5 16 30 65 77 84 90 94 
UA 100 
KO 2 

KK Node16 
.KM confluence gl-g2-g3-g4 and phase 2 
HC 2 
KO 2 

KK Route ueter  through phase 2 channel t h r u  e x i s t i n g  60 " rcps 
RS 1 ELEV 974 0 
SV 0 3.64 7.29 12.14 18.22 25.50 34.00 43.72 54.65 
SE 974 977 978 979 980 981 982 983 984 
SO 0 0 14.90 41.02 90.10 151.37 220.14 286.54 345.10 
SE 974 977 978 979 980 981 982 983 984 
KO 2 
ZZ 



RUNOFF SUMMARY 
FLOU I N  CUBIC FEET PER SECOND 

TlME I N  HWRS, AREA I N  SQUARE MILES 

PEAK 

FLOU 

T lME OF AVERAGE FLOU FOR MAXIMUM P E R I W  

PEAK 
6 - H W R  2 4 - H W R  7 2 - H W R  

B A S I N  MAXIMUM TIHE OF 
AREA STAGE MAX STAGE OPERATION STATION 

HYDROGRAPH AT 

DEVELO 

RWTED TO 

N o d e 1 7  

RWTED TO 
N o d e l O  

HYDROGRAPH AT 
OEVELO 

RWTED TO 
N o d e 7  

RWTED TO 
N o d e l O  

HYDROGRAPH AT 
DEVELO 

RWTED TO 

Node8 

2 CMIBINED AT 

N o d e l 3  

ROUTED TO 
N o d e 1 0  

HYDROGRAPH AT 

DEVELO 

RWTED TO 

N o d e 9  

HYDROGRAPH AT 

D e v e l o  



ROUTED TO 

Route 148. 6.08 

**' NORMAL END OF HEC-1 *.' 



.*..* ................................. 
* 
* FLmD HYDRMilUPH PACKAGE (HEC-1) a: SEPTEMOER 1990 • 

VERSION 4.0 * . 
R W  DATE lO/lb/lW7 T I N  09:55:04 

.....***** ****.**t.t....""*******....t 

X x XXXXXXX XXXXX X 
x x x  X x xx 
X x x  X x 
XXXXXXX XXXX X XXXXX X 

x x x  x X 
x X X  x x x 
x x xxxxxxx xxxxx xxx 

"..**.....t*.....*......*t.....~ 

U.S. ARMY CmPS OF ENGINEERS 

HYDROLOGIC ENGlNEERlNG CENTER . 609 S E C W  STREET . DAVIS, CALlFOllNlA 95616 
* (916) 756-1104 . 
.*........."....*****.*...****~. 

THIS PROGRAU REPLACES ALL PREVIWS VERSIONS OF HEC-1 KNOW AS HECl (JAN 73). HEClGS, HEClOB, AND HEClLN. 

THE DEFlNlTlONS OF VARIABLES - R T I W -  AND -RTIOR- HAVE CHANGED F R M  THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 

THE DEFINITION OF - M E W -  ON RM-CARD WAS CHANGED UlTH REVISIONS DATED 28 I P  81. THIS I S  THE FORTRAN77 VERSION 

WEU OPTIONS: D W R E A K  W T F L W  SUEMERGENCE . SINGLE EVENT DAMAGE CALWLATION, DSS:URITE STAGE FREQUENCY, 

DSS:REU) TIME SERIES AT DESIRED U L W L A T l W  INTERVAL LOSS RATE:GREEN AM0 AUPT INFlLTRATlON 

KINEMATIC UAVE: YEW FINITE DIFFERENCE ALGORITHM 

MODEL # 6  - Phase 2 2-Year w t  Flapgates Closed on Channel 



HEC-1 INPUT PACE 1 

LINE ID ....... 1.. ..... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

ID model #6 

KK DEVELOP RAINFALL FOR BASIN G1 
KM 6-HWR RAINFALL PATTERN NO. 1.23 WAS USED TO FIND TC & R FOR THIS BASIN 
KM T H l S  BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = 1.17 Kb = ,050 Adj. Slope = 21.3 
BA .413 
PB 1.188 
I N  15 
PC .OOO .008 .016 .025 .033 .041 .050 .058 .066 .074 
PC .087 .099 . l l 8  .I44 .224 .394 .801 .894 .924 .947 
PC ,959 .970 .981 .990 1.000 
LG .430 .255 3.500 .515 7.000 
UC 1.000 ,694 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 - 
KK Nodel7 
KM basin rout ing through transfer d ra in  cu lve r ts  
RS 1 STOR 0 0 
SV 0 .02 .ll .2 1.79 3.38 7.57 13.81 
SE 77.82 78 79 80 81 82 83 84 
SL 77.82 15.70 .6 .5 
SS 83.80 15 3 1.5 
KO 2 

e 
KK Node10 
KM Route water frm culver ts  t o  middle of  subdlv ls ion 
RS 1 STOR 0 0 
R C  .035 .035 .035 650 .0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
RY 15 11 10 5.85 5.85 10 11 15 
KO 2 

KK OEVELOPE RAINFALL FOR SUBBASIN C2 
KM 6-HWR RAINFALL PATTERN NO. 1.23 UAS USED TO FIND TC 8 R FOR THlS BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF .990 
KM L = .41 Kb = .064 Adj. Slope = 48.9 
A .040 
PB 1.188 
LG .430 .255 3.500 0.515 30.000 
UC .796 .881 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 

KK Node7 
KM Route f l o u  through basin t o  remove developed area storage 
RS 1 STOR 0 0 





HEC-1 INPUT PAGE 2 

LINE 

KK Nodell 
KH conflunce g l  and 92 
HC 2 
KO 2 

KK NodelO 
K Route uster  from cu lve r ts  t o  middle of s u M i v i s i o n  
RS 1 STOR 0 0 
RC .035 .035 .035 650 .0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
R Y  15 11 10 5.85 5.85 10 11 15 
KO 2 

KK OEVELOPE RAINFALL FOR G3 
KM 6-HOUR RAINFALL PATTERN NO. 1.23 UAS USED TO FlND TC & R FOR T H l S  BASIN 
KM T H l S  BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = .30 Kb = .072 Adj. Slope = 60.9 
BA .010 
PB 1.188 . 

LG .430 .255 3.500 .515 30.000 

KK Node8 
KM Route area through s u M i v i s i o n  t o  remove re ten t ion  storage 
RS 1 STOR 0 0 
SV 0 .58 .60 .61 .62 .63 .64 
SQ 0 0 10 20 30 40 50 
KO 2 

KK Nodel3 
KM confluence 91.g2 u i t h  93 
KO 2 
HC 2 
KO 2 

KK NodelO 
KM Route water f r m  middle of  s u M i v i s i o n  t o  o l d  mcdouell 
RS 1 STOR 0 0 
R C  ,035 .035 .035 650 .0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
R Y  15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOP RAINFALL FOR SUBBASIN G4 
KM 6-HWR RAINFALL PATTERN NO. 1.23 WS USED TO FlND T C  8 R FOR THlS BASIN 
KM T H l S  BASIN USE0 RAINFALL REDUCTION FACTOR OF .990 
KM L = .98 Kb = .064 Adj. Slope = 26.3 
BA .252 





HEC-1 INPUT PAGE 3 

KK Node9 
KM Route water through detent ion basin t o  remove subdiv is ion storage 
RS 1 STOR 0 0 

SV 0 7.58 7.60 7.70 7.80 
SE 0 10 11 12 13 
SL 0 1 .6 .5 
SS 10 50 2.7 1.5 
KO 2 

KK Node15 
KM confluence 91-92-93 u i t h  g4 
HC 2 
KO 2 

KK Oevelope r a i n f a l l  fo r  phase 2 area 
KH 6-HWR RAINFALL PATTERN NO. 1.00 WAS USEO TO FINO T C  & R FOR THlS BASIN 
KH T H l S  BASIN USEO RAINFALL REDUCTION FACTOR OF .995 
Kt4 L = .072 Kb = .OM Adj. SLope = 9.9 

BA .043 
PB 1.188 
LG .430 .255 3.500 .515 0.000 
UC 1.000 0,938 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 

KK Nodel6 
KM confluence gl-g2-93-g4 and phase 2 

HC 2 

KO 2 

KK Route yarer through i n  Phase 2 channel and close f lapgates on cu lve r ts  
RS 1 STOR 0 0 
SV 0 1.21 3.6L 7.29 12.14 18.22 25.50 34.00 43.72 54.65 
SE 974 976 977 978 979 980 981 982 983 984 
SO 0 0 0 0 0 0 0 0 0 0 
SE 974 976 977 978 979 980 981 982 983 984 
KO 2 
ZZ 



RUNOFF SUMMARY 

FLOU I N  CUBIC FEET PER SECOND 

TIHE I N  HWRS, AREA I N  SQUARE M I L E S  

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM P E R l m  

FLOU PEAK 
6 - H W R  24-HOUR 7 2 - H W R  

B A S I N  MAXIMUM TIME OF 
AREA STAGE MAX STAGE OPERATION STATION 

HYDROGRAPH AT 
DEVELO 

RWTED TO 
N o d e l 7  

ROUTED 10 

N o d e l O  

HYDROGRAPH AT 

DEVELO 

2 COMBINED AT 
N o d e l l  

ROUTED TO 
N o d e l O  

HYDROGRAPH AT 

DEVELO 

ROUTED TO 

N o d e 8  

2 COMBINED AT 
N o d e 1 3  

ROUTED TO 
N o d e l O  

HYDROGRAPH AT 

DEVELO 

RWTED TO 

N o d e 9  

2 COMBINED AT 

N o d e l 5  

HYDROGRAPH AT 

D e v e l o  



2 COMBINED AT 
N o d e l 6  23. 4.83 

RWTED TO 

R o u t e  0. .08 

*" NORMAL END OF HEC-1 *** 



....*******...... *..tttt.*t*H"*...*...** 

* FLMD HYDROGRAPH PACKAGE (HEC-1) @: SEPTEMBER 1990 
VERSION 4.0 . . 

* RUN DATE 10 /16 /1W7 TIME 14:49:02 ' . . 
.*.*.**.***.......*.......*****. t* 

X x XXXXXXX XXXXX x 
X x x  X x xx 
X X X  X x 
XXXXXXX XXXX X XXXXX x 
X X X  X x 
X x x  x x  x 
X X XXXXXXX XXXXX XXX 

*..*..........*****".*****....t...**~. 

* 
* U.S. ARMY CORPS OF ENGINEERS ' 
* HYDROLOGIC ENGINEERING CENTER ' 
t 609 SECWD STREET 

t DAVIS, CALIFORNIA 95616 

(916) 756-1104 .. ***.....***.....***....*.****.**....~ 

THIS PROGRAM REPLACES ALL PREVIWS VERSIONS OF HEC-1 K N W  AS HEC1 (JAN 73). HEClGS, HEClDB, AND HECIKU. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FRCU THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKY- ON RM-CARD YAS CHANGED WITH REVISIONS DATED 2 8  SEP 81. T n l s  IS THE FORTRANTT VERSION 

NEW OPTIONS: DAMBREAK WTFLDU WEMERGENCE , SINGLE EVENT D W G E  CALCULATION, DSS:URITE STAGE FREQUENCY, 

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMP1 INFILTRATION 
KINElUTIC WAVE: NEW FINITE DIFFERENCE ALCORITW 

MODEL # 7  - Phase 3 10-Year 



HEC-1 INPUT PAGE 1 

LINE 

A 
SUB-BASIN A 
6-HOUR RAINFALL, PATTERN NO. 2.13 WAS USED TO F I N O  TC 8 R FOR THlS BASIN 
THlS BASIN USED RAINFALL REDUCTION FACTOR OF .970 

L = 1.00 Kb = .028 Adj. Slope = 7.0 
.253 

15 
RAINFALL DEPTH OF 2.00 WAS SPACIALLY REDUCED AS snww BY THE PB RECORD 

1.940 
THE FOLLOWING PC RECORD USED A 6-HOUR STORM WlTH A PATTERN No. OF 2.04 

.OOO .010 .017 .026 .036 .045 .054 .063 .072 .081 

.093 .I07 .I27 .I70 .259 .454 .691 .832 .896 .935 

.949 .963 .975 .988 1.000 

.230 .I50 8.500 .059 27.000 

.979 .791 
0 5 16 30 65 77 8L 90 94 97 

100 r 

2 

KK RTEA2B 
KM CHANNEL ROUTING TO SUB BASIN B NORMAL DEPTH CHANNEL ROUTING 

RS 4 FLW 0 0 
RC .025 .015 .025 2650 .0006 103 
RX 100 150 152 156 158 185 212 216 
RY 102 101 100 102 101 101.54 101 103 
KO 2 

B 
SUB-BASIN B 
6-HWR RAINFALL, PATTERN NO. 2.00 WAS USE0 TO FINO TC 8 R FOR T H l S  BASIN 
THlS BASIN USED RAINFALL REDUCTION FACTOR OF .975 

L = 1.00 Kb = .050 Adj. Stope = 6.0 
.319 
.500 .240 6.400 .I36 .OOO 

1.408 1.038 
0 3 5 8 12 20 43 75 90 96 

100 
2 

KK AB 
KM CCUBINE SUB-BASIN B WlTH RWTEO SUB-BASIN A 

HC 2 
KO 2 

KK RTEAB2C 
KM RWTE COMBINED HYDROGRAPH TO SUB BASIN C 

RS 4 FLW . 0 0 
RC .025 .015 .025 2650 .OW6 103 
RX 100 150 152 156 158 185 212 216 
RY 102 101 100 102 101101.54 101 103 



HEC-1 INPUT 

ID. 

C 

SUB-BASIN C 
6-HWR RAINFALL, PATTERN NO. 2.00 UAS USED TO FIND TC B R FOR THlS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .975 

L = 1.00 Kb = .049 Adj. Stope = 10.0 
.450 
.500 .150 7.600 .080 .OOO 
.979 .570 

0 3 5 8 12 20 43 75 90 
100 

2 

ABC 
COMBINE SUB-BASIN C UITH MAINSTREAM HYDROGRAPH 

2 
2 

RTEABCZD 
RWTE COMBINED HYDROGRAPH TO SUB BASIN 0 

3 FLOW 0 0 
.025 .015 .025 4150 .0011 104.76 
100 150 152 156 158 202 246 250 
102 101 100 102 101 101.88 102.76 104.76 

2 

D 
SUB-BASIN 0 
6-HWR RAINFALL, PATTERN NO. 2.00 UAS USED TO FIND TC 8 R FOR THlS BASIN 
THlS BASIN USED RAINFALL REDUCTION FACTOR OF .975 

L = 1.80 Kb = .048 Adj. Slope = 5.5 
.688 
2 7  .248 3.600 .I49 23.00 

1.500 1.149 
0 3 5 8 12 20 43 75 90 

100 
2 

RTEO 
RWTE SUB BASIN D THRWOH RESERVOIR TO REMOVE DEVELOPED AREA STORAGE 

1 STDR 0 0 
0 10 20 30 35.29 37.65 40 

100 101 102 103 104 104.5 105 
0 0 0 0 0 1500 3000 

100 101 102 103 104 104.5 105 
2 

ABCO 
CCUBINE RWTED SUB-BASIN D UlTH MAINSTREAM 

2 
2 

PAGE 2 

.10 



HEC-1 INPUT PAGE 3 

LINE 

KK RTEABCDZF 
101 RWTE CLWBlNED HYOROGRAPH TO SUB BASIN F 

RS 1 FLW 0 0 
RC .025 .015 .025 850 .001 103 
RX 100 150 152 156 158 202 246 250 
RY 102 101 100 102 101101.88 101 103 
KO 2 

KK E 
KM SUB-BASIN E 
KM 6-HWR RAINFALL, PATTERN NO. 2.10 UAS USED TO FIND TC & R FOR THlS BASIN 
KM T H l S  BASlN USED RAINFALL REDUCTION FACTMI  OF .971 
KM L = 1.32 Kb = .045 Adj. SLope = 6.9 
BA .572 
LG .300 .205 6.400 .I30 20.000 
UC 1.375 0.902 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 

KK RTEE 
KM RWTE SUB BASlN E THRWCH RESERVOIR TO REMOVE DEVELOPED AREA STORAGE 
RS 1 STDR 0 0 
SV 0 10 20 30 31.47 35.74 40 
SE 100 101 102 103 104 104.5 105 
SP 0 0 0 0 0 1500 3000 
SE 100 101 102 103 104 104.5 105 
KO 2 

KK REME 
KM DIVERT FLOU TO AGUA FRlA RIVER 
KM FOR MWELING PURPOSES UE NEED DIVERSION FLOW AT THLWAS RD 
KH AND 115TH (SWTH) TO ACT AS MAINSTREAM. 
OT DVRTE 
D I 0 11.59 29.74 66.65 130.38 217.20 266.94 320.62 378.13 
0a 0 11.59 25.84 46.59 85.38 139.94 171.07 204.60 240.47 
KO 2 

KK RTEE2F 
KM RWTE HYDROGRAPH TO SUB BASIN F 
RS 4 FLGU 0 0 
RC .025 .015 .025 5300 .0015 103 
R X  100 150 152 156 158 185 212 216 
RY 102 101 100 102 101101.54 101 103 
KO 2 

KK F 
KM SUB-BASIN F 

KM 6-HWR RAINFALL, PATTERN NO. 2.10 WAS USED TO FIND TC & R FOR THlS BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF .971 
KM L = .99 Kb = .051 Adj. Slope = 6.9 
BA .201 
LG .50O .I50 7.100 .096 .000 
UC 1.208 1 .I33 



HEC-1 INPUT 

LINE 

RTEF 
RWTE SUB BASIN F THRWGH RESERVOIR TO REMOVE DEVELOPED AREA STORAGE 

1 STOR 0 0 
0 2 4 6 6.83 8 

100 101 102 103 104 105 
0 0 0 0 0 250 

100 101 102 103 104 105 
2 

KK CLWBlNEALL2F 
KM CLWBINE HYDROGRAPHS E O F UlTH PREVIWS 
HC 3 
KO 2 

KK REMF 
KW DIVERT FLOU TO 115TH STREET SWTH FRLW F 
OT DlVF 
Dl  0 12.53 21.41 51.01 99.53 166.81 265.04 402.80 582.53 
0a 0 0 .13 2.05 8.89 23.21 61.68 117.16 185.80 
KO 2 

KK RTEF2G 
KM RWTE COWEINED HYDROGRAPH TO SUB BASIN G 

RS 2 FLW 0 0 
RC .025 .015 .025 4200 .0026 103.76 
RX 100 150 152 156 158 202 246 248 
RY 102 101 100 102 101 101.M 102.76 103.76 
KO 2 
ZZ 

PAGE 4 

... 10 





HYDROORAPH AT 
REME 

R W T E D  TO 

' RTEE2 

HYDROGRAPH AT 
F 

R W T E D  TO 
RTEF 

3 C M B I N E D  AT 
C W B l  

DIVERSION TO 
D I V F  

HYDROGRAPH AT 
REMF 

R W T E D  TO 
RTEF2 

**' NORMAL END OF HEC-1 "' 



~...t*.lt...t.*..**.N*tI***.I**e*t*t**t** 

t 

a FLOCD HYDROORAPH P A C U E  (HEC-1) 

SEPTEMBER 1990 . 
V E R S l W  4.0 . 

" . 
* RU)( DATE 10/16/1W7 T l H E  15:28:15 . t ...* ..................................... 

x x XXXXXXX XXXXX x 
X x x  X X xx 
X x x  X X 

XXXXXXX XXXX X XXXXX X 

X X X  X X 

X X X  x x X 
X X XXXXXXX XXXXX xxx 

*** tttt*.t*l**.t*t***t*t..**...1t**H*. 

t 

U.S. ARMY CORPS OF ENGINEERS ' 
HYDROLOGIC ENGINEERING CENTER ' 

* 609 S E C M  STREET 

DAVIS, CALIFORNIA 95616 
I (916) 756-1101 * 
* ..*.. tt.**t********..............*N*~ 

T H I S  PROGRW REPLACES ALL PREVIWS V E R S l W S  OF HEC-1 KNOYU AS HECl (JAN 73), HEClGS, HECIDB, AND HEClKU. 

THE D E F l N l T l W S  OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FRCU THOSE USED U l T H  THE 1973-STYLE INPUT STRUCTURE. 

THE D E F l N l T l W  OF -WSKK-  W RW-CARD UAS CHANGED U l T H  REVISIONS DATED 28 SEP 81. T H I S  I S  THE FORTRAN77 VERSION 

NEU OPT IWS:  DWBREAK W T F L W  SUMERGENCE , SINGLE EVENT D W G E  C A L W L A T I W ,  DSS:MITE  STAGE FREQUENCY, 

DSS:REID T IHE  SERIES AT DESIRED C A L W L A T I W  INTERVAL LOSS RATE:GREEN AND W P T  I N F I L T R A T I W  

KlNEKATlC UAVE: NEU F I N I T E  DIFFERENCE ALCWITHI I  

MODEL # 8  - Phase 3 100--Year 



HEC-1 INPUT PAGE 1 

ID AVONDALE UETLANDS STMY PHASE 1 STEVE LEATHERS 11/5/96 model # 8 
10 
IT  5 lBI(AR97 1210 1000 
10 1 

DEVELOPE RAINFALL FOR SUBBASIN A 

SUB-BASIN A 

6-HWR RAINFALL, PATTERN NO. 2.13 UAS USED TO FnND TC B R FOR THlS BASIN 
THlS BASIN USED RAINFALL REDUCTION FACTOR OF .970 

L = 1.00 Kb = .028 Adj. S l o p  = 7.0 
.253 

15 
RAINFALL DEPTH OF 3.00 UAS SPACIALLY REDUCED AS SHOUN BY THE PB RECORD 
2.911 
THE FOLLWING PC RECORD USED A 6-HWR STORM W I T H  A PATTERN NO. OF 2.13 

.OOO .010 .017 .026 .036 .045 .054 .063 ,072 ,081 

.a93 . I07 .I27 .170 .259 .b54 .691 .832 .896 ,935 

.949 .963 .975 .988 1.000 

.230 .I50 8.500 .059 27.000 

.750 .588 
0 5 16 30 65 77 84 90 94 97 

100 
2 

KK CMIBINE IMPORTED HYDROGRAPH WITH SUB-BASIN A 

KM 
HC 2 
KO 2 

KK RWTE CWBINEO TO B 
KM CHANNEL RWTlNG TO SUB BASIN B NORMAL DEPTH CHANNEL RWTING 
RS 2 FLW 0 0 
RC .025 .015 .025 2650 .0006 104 
RX 100 150 152 156 158 185 212 216 
RY 104 101 100 102 101 101.54 101 104 
KO 2 

KK 8 
KM SUB-BASIN B 
KM 6-HWR RAINFALL, PATTERN NO. 2.00 WAS USED TO F I N O  TC B R FOR THlS BASIN 
KM T H l S  BASIN USED RAINFALL REDUCTION FACTOR OF .975 
KM L = 1.00 Kb = .050 Adj. Stope = 6.0 
BA .319 

LG .500 .240 6.400 .I36 .000 
UC 1.408 1.038 





PAGE 2 

LINE 

KK RlDB 
KM COMBINE B UITH OVERFLW FROM RID 

HC 2 

KO 2 

KK AB 
KM COMBINE SUB-BASIN B WITH RWTED SUB-BASIN A 
HC 2 

KO 2 

KK RTEABZC 

KM RWTE CWBINEO HYDROGRAPH TO SUB BASIN C 

RS 2 F L W  0 0 

RC .025 .015 .025 2650 ,0006 104 

RX 100 150 152 156 158 185 212 216 

RY 104 101 100 102 1 0 1 1 0 1 . 5 4  101 104 

KO 2 

C 

SUB-BASIN C 

6-HWR RAINFALL, PATTERN NO. 2.00 UAS USEO TO FINO TC 8 R FOR THlS BASIN 

THlS BASlN USEO RAINFALL REDUCTION FACTOR OF .975 

L = 1.00 Kb = .O49 Ad j .  SLope = 10.0 

.450 

.500 . I 5 0  7.600 .080 ,000 

.979 .570 

0 3 5 8 12  20 43 75 90 9 6  

100 

2 

KK ABC 

KM COMBINE SUB-BASIN C UlTH MAINSTREAM HYOROGRAPH 

HC 2 

KO 2 

KK RTEABCZD 

KM RWTE CWBINED HYDROGRAPH TO SUB BASIN 0 

RS 3 FLOU 0 0 
RC .025 .015 .025 ' 4150 .0011 104.76 

RX 100 150 152 156 158 202 246 250 

RY 104 101 100 102 101 101.88 102.76 104.76 

KO 2 

D 

SUB-BASIN D 

6-HOUR RAINFALL, PATTERN NO. 2.00 WAS USEO TO FINO TC & R FOR THlS BASIN 

THlS BASIN USEO RAINFALL REDUCTION FACTOR OF .975 

L = 1.80 Kb  = .048 Mj. S l o p e  = 5.5 

.688 

.271 .248 3.600 . I 4 9  23.00 

1.500 1.149 





PAGE 3 

RTEO 
RWTE SUB BASIN D THRWGH RESERVOIR TO REMOVE DEVELOPED AREA STORAGE 

1 STOR 0 0 
0 10 20 30 35.29 37.65 40 

100 101 102 103 104 104.5 105 
0 0 0 0 0 1500 3000 

100 101 102 103 104 104.5 105 
2 

KK ABCO 
KM CWBINE RWTED SUB-BASIN D UlTH MAINSTREAM 
HC 2 
KO 2 

KK RTEABCDZF 
KM RWTE CWBINEO HYDROGRAPH TO SUB BASIN F 

RS 1 FLW 0 0 
RC .025 .015 .025 850 .001 105 
RX 50 150 152 156 158 202 246 250 
RY 105 101 100 102 101 101.88 101 105 
KO 2 

E 
SUB-BASIN E 
6-HWR RAINFALL, PATTERN NO. 2.10 UAS USED TO FIND TC & R FOR THIS BASIN 
Tnls BASIN USED RAINFALL REDUCTION FACTOR OF .97i 

L = 1.32 Kb = .045 Adj. Slope = 6.9 
.572 
.300 .210 6.400 .130 20.000 

1.375 0.902 
0 5 16 30 65 77 84 90 94 

100 
2 

RTEE 
RWTE SUB BASIN E THRWGH RESERVOIR TO REMOVE DEVELOPED AREA STORAGE 

1 STOR 0 0 
0 10 20 30 31.47 35.65 40 

100 101 102 103 104 104.5 105 
0 0 0 0 0 1500 3000 

100 101 102 103 104 104.5 105 
2 

KK REME 
KM DIVERT FLW TO AQUA F R I A  RIVER 
KM FOR MODELING PURPOSES UE NEED DIVERSION FLOU AT THOMAS RO 

KM AN0 115TH (SOUTH) 10 ACT AS MAINSTREAM. 
OT OVRTE 
01 0 11.59 29.74 M.65 130.38 217.20 266.94 320.62 378.13 
DO 0 11.59 25.84 46.59 85.38 139.94 171.07 204.60 240.47 
KO 2 



HEC-1 INPUT 

ID..... .. 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

PAGE 4 

KK RTEE2F 

KM ROUTE HYOROGRAPH TO SUB BASIN F 

RS 4 FLOU 0 0 

RC ,025 .015 .025 5300 .OD15 103 
RX 100 150 152 156 158 185 212 216 

RY 102 101 100 102 101101.54 101 103 

KO 2 

F 
SUB-BASIN F 

6-HOUR RAINFALL, PATTERN NO. 2.10 UAS USE0 TO FIND TC 8 R FOR THlS BASIN 

THlS BASIN USED RAINFALL REDUCTION FACTOR OF .971 

L = .W Kb = .051 Adj. Slope = 6.9 

.201 

.500 .I50 7.100 .096 .DO0 

1.208 1.133 

0 5 16 30 65 77 84 90 94 97 

100 

2 

RTEF 

ROUTE SUB BASIN F THROUGH RESERVOIR TO REMOVE DEVELOPED AREA STORAGE 

1 STOR 0 0 

0 2 4 6 6.83 8 
100 101 102 103 104 105 

0 0 0 0 0 250 

100 101 102 103 104 105 

2 

KK CCUBINEALL2F 

KM COnBlNE HYDROGRAPHS E 8 F WITH PREVIOUS 

HC 3 

KO 2 

KK REMF 
KM DIVERT FLCU TO 115TH STREET SOUTH FROn F 

DT OlVF 

D I 0 12.53 21.41 51.01 99.53 166.81 265.04 402.80 582.53 

DO 0 0 .13 2.05 8.89 23.21 61.68 117.16 185.80 

KO 2 

KK RTEFZG 

KM ROUTE CCUBINEO HYDROGRAPH TO SUB BASIN G 

RS 2 FLOU 0 0 ' 

RC .025 .015 .025 4200 .0026 103.76 

RX 100 150 152 156 158 202 246 248 

R Y  103 101 100 102 101 101.88 102.76 103.76 

KO 2 

22 



RUNOFF SUMARY 
FLW IN CUBIC FEET PER SECOND 

TlME IN HWRS. AREA IN SOUARE WILES 

OPERATION 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 CDnBlNED AT 

RWTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 CDnBlNED AT 

2 CDnBlNED AT 

RWTED TO 

HYDROGRAPH AT 

2 CDnBlNED AT 

RWTED TO 

HYDROGRAPH AT 

RWTED TO 

STATION 

RES29S 

OEVEL 

CDllBI 

RWTE 

RES32E 

B 

RlOB 

AB 

RTEAB 

C 

ABC 

RTEAB 

0 

RTEO 

ABCD 

PEAK 
FLW 

555. 

234. 

574. 

564. 

3 8 8 .  

150. 

336. 

713. 

701. 

360. 

m. 

753. 

388. 

334. 

962. 

TlME OF AVERAGE FLW FOR MAXlW PERlDD 
PEAK 

6-HOUR 24-HWR 72-HWR 

6.50 364. 104. ioo. 

BASIN 
AREA 

74.02 

.25 

74.27 

74.27 

.25 

.32 

.57 

74.84 

74.84 

.45 

75.29 

75.29 

.69 

.69 

75.98 

MAYlMWI TIME OF 
STAGE I U X  STAGE 



ROUTED TO 

ROUTED TO 

RTEE 

DIVERSION TO 
DVRTE 

HYDROGRAPH AT 

REHE 

RWTED TO 
RTEE2 

HYDROGRAPH AT 
F 

R W T E D  TO 

RTEF 

DlVERSlON TO 

D l V F  

HYDROGRAPH AT 

REHF 

"* NORMAL END OF HEC-1 *** 

.---- DSS---ZCLOSE U n i t :  7 1 ,  F i  Le: C:eHECleREVAVWOOEL-8.DSS 

P o i n t e r  U t i l i z a t i o n :  .25 
N-r o f  R e c o r d s :  6 
F i l e  S i z e :  19.5 K b y t e s  
P e r c e n t  I n a c t i v e :  .OO 



Wetlands of Avondale 

e 1 Appendix 3 1 
DETAILED HEC-1 OUTPUT CALCULATIONS 

Wlldan Associates 
43 



" * 
* F L W D  HYDROGRAPH PACKAGE (HEC-1) * 

SEPTEMBER 1 9 9 0  t 

VERSION 4.0 t 

* * 
* RUN DATE 1 0 / 1 6 / 1 9 9 7  TIME 09:51:38 * 

t 

......................................... 

*******t***.**.***t***tt*.*.*.t*"" 

* * 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER 
t 6 0 9  SECOND STREET * 
* DAVIS, CALlFMINlA 9 5 6 1 6  

* (916)  7 5 6 - 1 1 0 6  * . t 

....................................... 

X X XXXXXXX xxxxx X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

T H l S  PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOUN AS HECl (JAN 73). HEClGS, HECIDB, AND HECIW.  

THE DEFINIT IONS OF VARIABLES - W I M P -  AND -RTIOR- H A M  CHANGED FRCU THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 

THE DEFINIT ION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 2 8  SEP 81. T H l S  I S  THE FORTRAN77 VERSION 

NEW OPTIONS: DAMBREAK OUTFLOU SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION. DSS:WRITE STAGE FREQUENCY, 

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 

KINEMATIC WAVE: NEU F I N I T E  DIFFERENCE ALGORITHM 

IDEL # t  - Phase 1 Routed Through Channel & Phase 2 1OmYeat 



HEC-1 INPUT PACE 1 

LINE 

I D  Model # I  
I T  5 300 
10 2 

DEVELOP RAINFALL FOR BASIN 61 
6-HWR RAINFALL PATTERN NO. 1.00 WAS USED TO F INO TC & R FOR T H l S  BASIN 
T H l S  BASIN USED RAINFALL REDUCTION FACTOR OF ,995 

L = 1.17 Kb = .050 Adj. Slope = 21.3 
,413 

1.989 
15 

,000 .008 .016 .025 .033 .041 .050 .058 .066 .074 
,087 .099 .I19 .I38 .216 .377 ,834 .911 .931 .950 
.962 .973 .983 .991 1.000 
.430 .255 3.500 .515 7.000 

1.354 .985 
0 5 16 30 65 77 84 90 94 97 

100 
2 

KK Node17 
KM basin rout ing through transfer pipe culverts 
RS 1 STOR 

SV 0 .02 .ll .2 1.79 3.38 7.57 13.81 
SE 77.82 78 79 80 81 82 83 84 
SL 77.82 15.70 .6 .5 
SS 83.80 15 3 1.5 
KO 2 

KK Node10 
KM Route uater from culver ts  t o  middle of  sutd iv is ion 
RS 1 STOR 

RC .035 .035 .035 650 .0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
RY 15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOPE RAINFALL FOR SUBBASIN 62 
KM 6-HWR RAINFALL PATTERN NO. 1.00 WAS USED TO FIND TC B R FOR T H l S  BASIN 
KM T H l S  BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KM L = .41 Kb = .064 Adj. Slope = 48.9 
BA .040 
PB 1.989 
LC .430 .255 3.500 0.515 30.000 
UC ,458 .477 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 

KK Node7 
KM Route flow through basin t o  remove developed area storage 
RS 1 STOR 0 
SV 0 2.13 2.15 2.16 2.17 2.18 2.19 2.20 2.25 2.5 
SV 2.75 





HEC-1 INPUT 

LINE ID.' ...... 1.......2.......3.......4.......5.......6.......7.......8.......9.... 

KK Nodell 
KM conflunce g l  and 92 

HC 2 

KO 2 

KK Node10 
KM Route water from cu l ve r t s  t o  middle of  subd iv is ion 
RS 1 STOR 
RC .035 .035 ,035 650 .0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
R Y  15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOPE RAINFALL FOR 63 
KM 6-HWR RAINFALL PATTERN NO. 1.00 WAS USED TO FIND TC & R FOR THIS BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KM L = .30 Kb = .072 Adj. Slope = 60.9 
BA .010 
PB 1.989 

LG .430 .255 3.500 ,515 30.000 
UC ,296 .498 
UA 0 5 16 30 65 77 84 90 94 
UA 100 
KO 2 

KK Node8 
KM Route area through subdiv is ion t o  remove re ten t i on  storage 
RS 1 STOR 
SV 0 .58 .60 .61 .62 .63 .64 
SO 0 0 10 20 30 40 50 
KO 2 

KK Node13 
KM confluence 91-92 wi th  93 
KO 22 
HC 2 
KO 2 

KK Node10 

KM Route water from middle of subd iv is ion t o  o l d  mcdowell 
RS 1 STOR 
RC .035 ,035 .035 650 ,0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 

RY 15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOP RAINFALL FOR SUBBASIN C4 
KM 6-HWR RAINFALL PATTERN NO. 1.00 UAS USED TO FIND TC B R FOR THlS BASIN 
KM THlS BASIN USED RAINFALL REOUCTION FACTOR OF .995 
KM L = .98 Kb = ,064 Adi. Slope = 26.3 

BA .252 

PACE 2 

. . l o  





HEC-1 INPUT PACE 3 

LINE 

KK Node9 
KM Route water through detention basin t o  remcve subdivision storage 
RS 1 STOR 0 
SV 0 7.58 7.60 7.70 7.80 

SE 0 10 11 12 13 
SL 0 1.0 0.6 0.5 

SS 10 50 2.7 1.5 
KO 2 

KK Node15 

KM conf Luence 91-92-93 with 94 
HC 2 
KO 2 

KK Oevelope r a i n f a l l  fo r  phase 2 area 
KM 6-HWR RAINFALL PATTERN NO. 1.00 UAS USED TO F I N O  TC & R FOR THIS BASIN 
KM THIS BASIN USE0 RAINFALL REOUCTION FACTOR OF ,995 
KM L = ,072 Kb = .064 Adj. Slope = 9.9 
BA .043 

PB 1.989 
LC .430 ,255 3.500 0.515 0.000 

UC 1.087 1.030 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 

KK Confluence 97-94 wi th  phase 2 
HC 2 
KO 2 

KK Route water through ex is t ing topography i n  Phase 2 and out culverts 

RS 1 STOR 0 0 
SV 6.12 12.21 20.88 
SE 977 978 979 
SO 0 14.90 41.02 
SE 977 978 979 
KO 2 
ZZ 



t***.*L*.*************"*tt*****(****** 

* * 
* F L W D  HYDROGRAPH PACKAGE (HEC-1)  * 
* SEPTEMBER 1 9 9 0  e 

* VERSION 4 . 0  e 

* 1. 

* RUN DATE 0 6 / 0 9 / 1 9 9 8  T l M E  1 6 : 0 2 : 4 6  
* * 
...................................... 

M o d e l  fll 

3 1 0  W T P U T  CONTROL VARIABLES 
IPRNT 2 P R I N T  CONTROL 
I P L O T  0 PLOT CONTROL 
asc AL O. HYDROGRAPH PLOT SCALE 

I T  HYDROGRAPH T I M E  DATA 
NMIN 5 

I D A T E  1 D 
I T I M E  OD00 

NQ 300 
NDDATE 2 0 
NDTIME DO55 
ICENT 19 

CWPUTATION INTERVAL 
TOTAL T l M E  BASE 

**.l*.**********.*t**t**tt******tttt****. 

* * 
* U.S. ARMY CORPS OF ENGINEERS ' 
* HYDROLOGIC ENGINEERING CENTER * 
* 6 0 9  SECOND STREET 
* DAVIS,  CAL IFORNIA  9 5 6 1 6  t 

* (916) 7 5 6 - 1 1 0 4  * 
* t 

**l***~************"~.~*"*********t.ttt 

MINUTES I N  CWPUTATION INTERVAL 
STARTING DATE 
STARTING T l M E  
NUMBER OF HYDROGRAPH ORDINATES 

ENDING DATE 
ENDING T I M E  
CENTURY MARK 

.08  H W R S  
24 .92  H W R S  

ENGLISH U N I T S  
DRAINAGE AREA SQUARE MILES 
P R E C I P I T A T I O N  DEPTH INCHES 
LENGTH, ELEVATION FEET 

F L W  CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 

TEMPERATURE DEGREES FAHRENHEIT 

***.******.**. 
* * 

4 KK ' DEVELO * P R A I N F A L L  FOR B A S I N  G I  
" t 

****.********* 
6-HOUR R A I N F A L L  PATTERN NO. 1.00 UAS USED TO F INO TC B R FOR T H I S  B A S I N  

T H I S  B A S I N  USED R A I N F A L L  REDUCTION FACTOR OF .995 
L = 1.17 Kb = .050 A d j .  S l o p  = 21.3 

@ 10. T I M E  DATA FOR INPUT T I M E  SERIES 

J X M l N  1 5  T IME INTERVAL I N  MINUTES 



JXOATE 1 0 STARTING DATE 
JXTIME 0 STARTING TIME 

18 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYOROGRAPH PLOT SCALE 

SUBBASIN RUNOFF OATA 

8 BA SUBBASIN CHARACTERISTICS 
TAREA .41 SUBBASIN AREA 

PRECIPITATION OATA 

9 PB * STORM 1.99 BASIN TOTAL PRECIPITATION 

11 P I  INCREMENTAL 
.oo 
.oo 
.oo 
.oo 
.03 
.03 
.oo 
.oo 

PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo 
.OO .OO .01 .O1 .01 .01 .O1 .01 .03 
.03 .05 .05 .05 .15 .15 .15 .03 .03 
.01 .01 .01 .O1 .01 .01 .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo 

14  LC GREEN AND AMPT LOSS RATE 
STRTL .43 STARTING LOSS 

OTH .25 MOISTURE DEFICIT 
PSlF 3.50 VETTING FRONT SUCTION 

XKSAT .51 HYDRAULIC CONDUCTIVITY 
RTlMP 7.00 PERCENT IMPERVIWS AREA 

15 UC CLARK UNITGRAPH 
TC 1.35 TIME OF CONCENTRATION 

R . .99 STORAGE COEFFICIENT 

16 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES 
.O 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 

100.0 

UNlT HYOROGRAPH PARAMETERS 
CLARK TC= 1.35 HR, R= .99 HR 

SNYDER TP= .74 HR, CP= .44 

UNlT HYOROGRAPH 
70 END-OF-PERIOD ORDINATES 

4. 13. 27. 44. 64. 100. 139. 156. 159. 158. 
155. 151. 146. 140. 133. 127. 120. 111. 102. 93. 
86. 79. 72. 67. 61. 56. 52. 47. 44. 40. 
37. 34. 31. 29. 26. 24. 22. 20. 19. 17. 
16. 14. 13. 12. 11. 10. 9. 9. 8. 7. 

7. 6. 6. 5. 5. 4. 4. 4. 3. 3. 
3. 3. 2. 2. 2. 2. 2. 2. 1. 1. 



HYOROGRAPH AT STATION DEVELO 

*t.***..*****.******t*..**********"**.t**"********=*tttt*tttt***~**"*******t*ttttttt**"*"*****t**~~""""~*"***.**".~.*.t.t.t"*t**"** 

OA MON HRMN RAIN LOSS I IXCESS 

t 

COUP a * DA HON HRHN OR0 
* 

0. * 1 1230 151 
0. * 1 1 2 3 5 1 5 2  
0. * 1 1 2 4 0 1 5 3  

0. * 1 1 2 4 5 1 5 4  
0. * 1 1250 155 
0. * 1 1255 156 
0. * 1 1300 157 
0. * 1 1305 158 
0. * 1 1310 159 
0. * 1 1315 160 
0. * 1 1320 161 
0. * 1 1325 162 
0. * 1 1330 163 
1. * 1 1335 164 
1. * 1 1340 165 
1. * 1 1345 166 
1. * 1 t350 167 
1. * 1 1355 168 
1. * 1 1400 169 
1. * 1 1405 170 
1. * 1 1410 171 
1. * 1 1415 172 
1. * 1 1420 173 
1. * 1 1425 174 
1. * 1 1430 175 
1. * 1 1 4 3 5 1 7 6  
1. * 1 1 4 4 0 1 7 7  
1. * 1 1 4 4 5 1 7 8  
1. * 1 1450 179 

1. * 1 1455 180 
1. * 1 1500 181 
1. * 1 1505 182 
1. * 1 1510 183 
1. * 1 1515 184 
1. * 1 1520 185 
1. * 1 1525 186 
1. * 1 1530 187 
1. * 1 1535 188 
1. * 1 1540 189 
1. * 1 1545 190 
2. * 1 1550 191 
2. " 1 1555 192 
2. * 1 1600 193 
2. * 1 1605 194 
2.  * 1 1610 195 

3. * 1 1615 196 

4. * 1 1620 197 
7. * 1 1625 198 

13. " 1 1630 199 

21. " 1 1635 200 

RAIN LOSS t IXCESS COWP 0 







*********..*** 
* " 

19 KK * Nodel7 * 
* t 

**..********** 
basin rout ing through transfer pipe culverts 

26 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE . 

HYOROGRAPH RWTING OATA 

21 RS STORAGE RWTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRlC .OO INITIAL CONDITION 

X .OO WORKING R AND D COEFFlCIENl 

22 SV STORAGE .O .O .1 .2 1.8 3.4 7.6 13.8 

23 SE ELEVATION 77.82 78.00 79.00 80.00 81 .OO 82.00 83.00 84.00 

24 SL LOU-LEVEL WTLET 
ELEVL 77.82 ELEVATION AT CENTER OF WTLET 
CAREA 15.70 CROSS-SECTIONAL AREA 
CWL .60 COEFFICIENT 
EXPL .50 EXPONENT OF HEAD 

25 SS SPILLWAY 
CREL 83.80 SPILLWAY CREST ELEVATION 

SPUIO 15.00 SPILLUAY WIDTH 
CWU 3.00 WEIR COEFFICIENT 
EXPU 1.50 EXPONENT OF HEAD 

COnPUTED WTFLOV-ELEVATION DATA 

WTFLOU .OO 109.17 115.06 121.61 128.96 137.24 146.67 157.49 170.03 184.75 
ELEVATION 77.82 79.91 80.14 80.41 80.73 81.12 81.59 82.17 82.89 83.80 

WTFLOU 186.42 186.80 187.23 187.71 188.24 188.83 189.49 190.20 190.98 191.84 
ELEVATION 83.86 83.87 83.89 83.90 83.91 83.93 83.95 83.96 83.98 84.00 

COHPUTED STORAGE-WTFLOU-ELEVATION OATA 

STORAGE .OO .02 .ll .19 .20 .42 .85 1.37 1.79 1.98 
WTFLOW .OO 32.05 82.07 109.17 111.55 115.06 121.61 128.96 134.72 137.24 

ELEVATION 77.82 78.00 79.00 79.91 80.00 80.14 80.41 80.73 81.00 81.12 



STORAGE 2.73 3.38 4.07 7.09 7.57 12.56 12.95 13.03 13.10 13.19 
OUTFLOW 146.67 154.46 157.49 170.03 171.95 184.75 186.42 186.80 187.23 187.71 

ELEVATION 81.59 82.00 82.17 82.89 83.00 83.80 83.86 83.87 83.89 83.90 

STORAGE 13.28 13.37 13.47 13.58 13.69 13.81 
WTFLOU 188.24 188.83 189.49 190.20 190.98 191.84 

ELEVATION 83.91 83.93 83.95 83.96 83.98 84.00 

*** WARNING *** MWlFlED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR WTFLOWS BETWEEN 0. TO 109. 

THE ROUTED HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOWS GREATER THAN PEAK INFLOWS. 
T H I S  CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYDROGRAPH AT STATION Node17 

............................................................................................................................ 

* * 
DA MON HRMN ORD WTFLOU STORAGE STAGE * DA MON HRMN ORO WTFLOW STORAGE STAGE * DA now HRMN ORD WTFLOU STORAGE 

" 
1 0000 1 0. .O 77.8 * 1 0820 101 3. .O 77.8 * 1 1640 201 0. .O 
1 0005 2 0. .O 77.8' 1 0825102 3. .O 77.8 1 1645 202 0. .O 

1 0010 3 0. .O 77.8 * 1 0830 103 3. .O 77.8 * 1 1650 203 0. .O 

1 0015 4 0. .O 7 7 . 8 ' 1  0835104 3. .O 77.8 * 1 1655 204 0. .O 
1 0020 5 0. .O 77.8' 1 0840105 2. .O 77.8 * 1 1700 205 0. .O 
1 0025 6 0. .O 77.8' 1 0845106 2. .O 77.8 * 1 1705 206 0. .O 
1 0030 7 0. .O 77.8 * 1 0850 107 2. .O 77.8 * 1 1710 207 0. .O 

1 0035 8 0. .O 77.8 * 1 0855 108 2. .O 77.8 * 1 1715 208 0. .O 

1 0040 9 0. .O 77.8"  1 0900109 2. .O 77.8 * 1 1720 209 0. .O 

1 0045 10 0. .O 77.8 * 1 0905 110 2. .O 77.8 ' 1 1725 210 0. .O 

1 0050 11 0. .O 77.8 * 1 0910 111 1. .O 77.8 ' 1 1730 211 0. .O 

1 0055 12 0. .O 77.8 * 1 0915 112 1. .O 77.8 * 1 1735 212 0. .O 

1 0100 13 0. .O 77.8 1 0920 113 1. .O 77.8 * 1 1740 213 0. .O 

1 0105 14 0. .O 77.8 * 1 0925 114 1. .O 77.8 * 1 1745 214 0. .O 

1 0110 15 1. .O 77.8 * 1 0930 115 1. .O 77.8 * 1 1750 215 0. .O 
1 0115 16 1. .O 77.8 * 1 0935 116 1. .O 77.8 * 1 1755 216 0. .O 
1 0120 17 1. .O 77.8 * 1 0940 117 1. .O 77.8 * 1 1800 217 0. .O 
1 0125 18 1. .O 77.8 * 1 0945 118 0. .O 77.8 * 1 1805 218 0. .O 
1 0130 19 1. .O 77.8 * 1 0950 119 0. .O 77.8 * 1 1810 279 0. .O 
1 0135 20 1. .O 77.8. 1 0955120 0. .O 77.8 ' 1 1815 220 0. .O 

1 0140 21 1. .O 77.8 * 1 1000 121 0. .O 77.8 * 1 1820 221 0. .O 

1 0145 22 1. .O 77.8 * 1 1005 122 0. .O 77.8 * 1 1825 222 0. .O 

1 0150 23 1. .O 77.8 * 1 1010 123 0. .O 77.8*  1 1830223 0. .O 
1 0155 24 1. .O 77.8 * 1 1015 124 0. .O 77.8 * 1 1835 224 0. .O 
1 0200 25 1. 0 77.8 ' 1 1020 125 0. .O 77.8 1 1840 225 0. .O 
1 0205 26 1. .O 77.8 ' 1 1025 126 0. .O 77.8 * 1 1845 226 0. .O 
1 0210 27 1. .O 77.8 * 1 1030 127 0. .O 77.8 * 1 1850 227 0. .O 

1 0215 28 1. .O 77.8 * 1 1035 128 0. .O 77.8 a 1 1855 228 0. .O 
1 0220 29 1. .O 77.8 * 1 1040 129 0. .O 77.8 * 1 1900 229 0. .O 
1 0225 30 1. .O 77.8 ' 1 1045 130 0. .O 7 7 . 8 ' 1  1905230 0. .O 
1 0230 31 1. .O 77.8 * 1 1050 131 0. .O 77.8 * 1 1910 231 0. .O 
1 0235 32 1. .O 77.8 * 1 1055 132 0. .O 77.8 * 1 1915 232 0. .O 
1 0240 33 1. .O 77.8 * 1 1100 133 0. .O 77.8"  1 1920233 0. .O 
1 0245 34 1. .O 77.8 * 1 1105 134 0. .O 77.8*  1 1925234 0. .O 
1 0250 35 1. .O 77.8 * 1 1110 135 0. .O 77.8 * 1 1930 235 0. .O 
1 0255 36 1. .O 77.8 * 1 1115 136 0. .O 77.8 * 1 1935 236 0. .O 
1 0300 37 1. .O 77.8 * 1 1120 137 0. .O 77.8 * 1 1940 237 0. .O 
1 0305 38 1. .O 77.8 * 1 1125 138 0. .O 77.8 * 1 1945 238 0. .O 





PEAK FLOW T IME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

97. 4 . 6 7  28. 7. 7. 7. 
( INCHES) . 6 3 4  ,645  ,645  ,645  

(AC-FT)  1 4 .  14.  14.  14 .  

PEAK STORAGE T I M E  

(AC-FT) (HR) 

0. 4 . 6 7  

PEAK STAGE T I M E  MAXIMUM AVERAGE STAGE 
6 -HR 24-HR 72-HR 24.92-HR 

(FEET) (HR) 
7 9 . 5 1  4 .67  78.16 77.91 77.90 77.90 

CUMULATIVE AREA = . 4 1  SO M I  

****.********* 
t . 

2 7  KK * N o d e 1 0  * 
* . 
.******.*.**** 

R o u t e  w a t e r  frm culver ts  t o  middle of  subdivis ion 

33 KO W T P U T  CONTROL VARIABLES 
IPRNT 2 P R I N T  CONTROL 

I P L O T  0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH R W T I N G  DATA 

2 9  RS STORAGE R W T I N G  
NSTPS 1 NUMBER OF SUBREACHES 

I T Y P  STOR TYPE OF I N I T I A L  CONDITION 
RSVR 1 C .OO I N I T I A L  CONDlTION 

X .00 UORKING R AND D COEFFICIENT 

30 RC NORMAL DEPTH CHANNEL 
AWL , 0 3 5  LEFT OVERBANK N-VALUE 

ANCH , 0 3 5  M A I N  CHANNEL N-VALUE 

ANR . 0 3 5  RIGHT OVERBANK N-VALUE 
RLNTH 6 5 0 .  REACH LENGTH 



SEL ,0022 ENERGY SLOPE 
ELMAX 15.0 MAX. ELEV. FOR STORAGEIWTFLOU CALCULATION 

CROSS-SECTION OATA 
-. - LEFT OVERBANK - - -  * - - - - - -  M A I N  CHANNEL - - - - - - -  + - - -  R I G H T  OVERBANK - - -  

32 RY ELEVATION 15.00 11.00 10.00 5.85 5.85 10.00 11.00 15.00 
31 RX OISTANCE .oO 20.00 120.00 136.60 146.60 162.20 262.20 282.20 

CWPUTEO STORAGE-WTFLW-ELEVATION OATA 

STORAGE .OO .09 .20 .34 .50 .69 .91 1.16 1.43 1.78 
WTFLOU .OO 6.32 21.74 46.35 81.01 126.67 184.32 254.90 339.36 449.06 

ELEVATION 5.85 6.33 6.81 7.29 7.78 8.26 8.74 9.22 9.70 10.18 

STORAGE 2.70 4.27 6.04 7.84 9.68 11.55 13.46 15.40 17.38 19.39 
WTFLOU 628.29 931.10 1390.33 1963.47 2640.18 3413.96 4280.30 5235.91 6278.27 7405.46 

ELEVATION 10.67 11.15 11.63 12.11 12.59 13.07 13.56 14.04 14.52 15.00 

*** UARNING *** MCDlFlED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETWEEN ' 255. TO 7405. 
THE RWTEO HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOUS. 
THIS CAN BE CORRECTEO BY. DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYOROGRAPH AT STATION Node10 

OA HON HRMN ORD WTFLOU STORAGE STAGE * OA MOW HRMN ORD 
* 

5.8 * 1 0820 101 

5.9"  1 0825102 
5 .9*  1 0830103 
5.9"  1 0835104 

5.9' 1 0840105 

5 .9*  1 0845106 
5.9 ' 1 0850 107 
5 . 9 *  1 0855108 
5.9 1 0900 109 

5.9 * 1 0905 110 

5.9 * 1 0910 111 
5.9 1 0915 112 
5.9 ' 1 0920 113 

5.9 ' 1 0925 114 
5.9 * 1 0930 115 

5.9 * 1 0935 116 
5.9 * 1 0940 117 
5.9 ' 1 0945 118 

5.9 * 1 0950 119 

5.9 * 1 0955 120 

5.9 ' 1 1000 121 

5.9 ' 1 1005 122 

5.9 * 1 1010 123 
5.9 1 1015 124 

5.9 * 1 1020 125 

WTFLOU STORAGE STAGE ' DA HON HRMN ORD 

6.2 * 1 1640 201 
6.1*  1 1645202 
6.1' 1 1650203 
6.1 ' 1 1655 204 

6.1 * 1 1700 205 
6.1'  1 1705206 
6.0 1 1710 207 
6.0 * 1 1715 208 
6 . 0 R  1 1720209 

6.0 * 1 1725 210 
6.0 * 1 1730 211 
6.0 1 1735 212 
6.0 ' 1 1740 213 

6.0 ' 1 1745 214 
5.9 ' 1 1750 215 

5.9 * 1 1755 216 
5.9 * 1 1800 217 
5.9 * 1 1805 218 

5.9 * 1 1810 219 
5.9 * 1 1815 220 

5.9 * 1 1820 221 

5 .9*  1 1825222 

5 .9 "  1 1830223 
5.9 * 1 1835 224 
5.9 '  1 1840225 

WTFLOU STORAGE STAGE 





PEAK FLOW T I M E  MAXIMUM AVERAGE FLOW 
6-HR 24 -HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

97. 4.75 28. 7. 7. 7. 
( INCHES) , 6 3 4  . 6 4 5  .645 .645 

(AC-FT) 1 4 .  14.  14 .  1 4 .  

PEAK STORAGE T l M E  

PEAK STAGE T l M E  

(FEET) (HR) 
7.94 4.75 

MAXIMUM AVERAGE STORAGE 
6-HR 24 -HR 72-HR 24.92-HR 

MAXIMUM AVERAGE STAGE 
6-HR 24 -HR 72-HR 24.92-HR 

CUMULATIVE AREA = . 4 1  SO M I  

************** 

3 4  KK DEVELO PE RAINFALL  FOR SUBBASIN G2 
* 

************** 
6-HOUR RAINFALL  PATTERN NO. 1.00 UAS USEO TO FINO TC 8 R FOR T H l S  B A S I N  

T H l S  B A S I N  USEO RAINFALL  REDUCTION FACTOR OF . 9 9 5  
L = . 4 1  K b  = .064  A d j .  S t o p e  = 48.9 

4 4  KO OUTPUT CONTROL VARIABLES 

IPRNT 2 P R I N T  CONTROL 

I P L O T  0 PLOT CONTROL 



OSCAL 0. HYDROGRAPH PLOT SCALE 

38 BA SUBBASIN CHARACTERISTICS 

TARE A .04 SUBBASIN AREA 

PRECIPITATION DATA 

39 PB STORM 1.99 BASIN TOTAL PRECIPITATION 

11 P I  INCREMENTAL PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo . 00 .oo .00 .oo .oo .oo . 00 . 0 0  . 00 
.OO .OO .OO .O1 .01 .01 .01 .O1 .01 .03 
.03 .03 .05 .05 .05 .15 .15 .15 .03 .03 
.03 .01 .01 .O1 .O1 .01 .01 .OO .OO .OO 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo 

40 LG GREEN AND AMPT LOSS RATE 

STRTL .43 STARTING LOSS 

DTH .25 MOISTURE DEFICIT 
PSlF 3.50 UETTING FRONT SUCTION 

XKSAT .51 HYDRAULIC CONDUCTIVITY 
RTlMP 30.00 PERCENT IMPERVIWS AREA 

41 UC CLARK UNITGRAPH 

TC .46 TIME OF CONCENTRATION 
R .48 STORAGE COEFFICIENT 

42 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES 

.O 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
100.0 

UNIT HYDROGRAPH PARAMETERS 
CLARK TC= .46 HR, R= .48 HR 

SNYDER TP= .32 HR, CP= .43 

UNIT HYDROGRAPH 
33 END-OF-PERIOD ORDINATES 

3. 16. 30. 35. 33. 30. 26. 22. 18. 15. 
13. 11. 9. 8. 6. 5. 5. 4. 3. 3. 
2. 2. 2. 1. 1. 1. 1. 1. 1. 0. 
0. 0. 0. 

HYDROGRAPH AT STATION DEVELO 

OA MON HRMN ORD RAIN LOSS EXCESS COMP Q * OA MON HRMN OR0 RAIN LOSS EXCESS COnP Q 
t 

1 0000 1 .OO .OO .OO 0. " 1 1230 151 .OO .OO .OO 0. 







TOTAL RAINFALL = 1.99, TOTAL LOSS = 1.01. TOTAL EXCESS = .98 

=EAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 
(CFS) (HR) 

(CFS) 
25. 4 .25 4. 1. 1. 1. 

(INCHES) .968 .975 .975 .975 
(AC-FT) 2. 2. 2. 2. 

CUMULATIVE AREA = .04 SO MI 

.** *** *** **. r.. *.. .** *** *** .** *** *.* ... .*. ..* *** ttl *.* **. *** *** *** *** *** *** *** *** *** *** t*. *** ... t.. 



Route f l o w  through b a s i n  t o  remove developed area s to rage  

0 52 KO WTPUT CONTROL VARIABLES 
7 

IPRNT 2 PRINT CONTROL 
lPLOT 0 PLOT CONTROL 
QSCAL 0. HYOROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

47  RS STORAGE RWTlNG 
NSTPS 1 NUMBER OF SUBREACHES 

lTYP STOR TYPE OF INITIAL CONDITION 

RSVRlC .OO INITIAL CONDITION 
X .00 WORKING R AND 0 COEFFICIENT 

48 SV STORAGE .O 2.1 2.2 2.2 2.2 2.2 2.2 2.2 2.3 2.5 
2.8 

50 SQ DISCHARGE 0. 0. 20. 30. 40. 50. 60. 70. 100. 150. 
200. 

*** UARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 0. TO 100. 
THE RWTED HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

*** tt****.*L.*....***t*******.t.*******t.**""*"t."""*tt**t**t***tt*tt*****ttt*ttttt**""""~tt**.t*"**.t************t****.*"..*.*..*.** 

HYDROGRAPH AT STATION Node7 

tt...************************t*.*.**~**.**tt*"*"*******t******t*t*t****tttttt*t**""".**t.***t*t**t*t***.**.*..*~t*tt**ttttttt*t**** 

* * 
DA MON HRMN OR0 WTFLOU STORAGE * DA MON HRMN OR0 WTFLOW STORAGE * DA MON HRMN ORD WTFLMI STORAGE 

" t 

1 0000 1 0. .OO * 1 0820 101 0. 2.08 * 1 1640 201 0. 2.08 

1 0005 2 0. .OO * 1 0825 102 0. 2.08 * 1 1645 202 0. 2.08 

1 0010 3 0. .OO * 1 0830 103 0. 2.08 * 1 1650 203 0. 2.08 

1 0015 4 0. .OO * 1 0835 104 0. 2.08 * 1 1655 204 0. 2.08 

1 0020 5 0. .OO * 1 0840 105 0. 2.08 * 1 1700 205 0. 2.08 

1 0025 6 0. .OO 1 0845 106 0. 2.08 * 1 1705 206 0. 2.08 

1 0030 7 0. .OO * 1 0850 107 0. 2.08 * 1 1710 207 0. 2.08 

1 0035 8 0. .01 1 0855 108 0. 2.08 1 1715 208 0. 2.08 

1 0040 9 0. .01 * 1 0900 109 0. 2.08 1 1720 209 0. 2.08 

1 0045 10 0. .O1 * 1 0905 110 0. 2.08 1 1725 210 0. 2.08 

1 0050 11 0. .01 * 1 0910 111 0. 2.08 1 1730 211 0. 2.08 

1 0055 12 0. .02 * 1 0915 112 0. 2.08 * 1 1735 212 0. 2.08 

1 0100 13 0. .02 * 1 0920 113 0. 2.08 1 1740 213 0. 2.08 

1 0105 14 0. .02 * 1 0925 114 0. 2.08 * 1 1745 214 0. 2.08 

1 0110 15 0. .02 * 1 0930 115 0. 2.08 * 1 1750 215 0. 2.08 

1 0115 16  0. .03 * 1 0935 116 0. 2.08 * 1 1755 216 0. 2.08 

1 0120 1 7  0. .03 * 1 0940 117 0. 2.08 * 1 1800 217 0. 2.08 

1 0125 18  0. .03 1 0945 118 0. 2.08 * 1 1805 218 0. 2.08 

1 0130 19  0. .Q4 * 1 0950 119 0. 2.08 * 1 1810 219 0. 2.08 

1 0135 20 0. .04 * 1 0955 120 0. 2.08 * 1 1815 220 0. 2.08 

I 0140 21 0. .04 1 1000 121 0. 2.08 * 1 1820 221 0. 2.08 

1 0145 22 0. .05 * 1 1005 122 0. 2.08 * 1 1825 222 0. 2.08 





PEAK FLOW T I M E  MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 

(CFS) 

0. .08 0. 0. 0. 0. 
( INCHES) .OOO , 0 0 0  , 0 0 0  , 0 0 0  

(AC-FT)  0. 0. 0. 0. 

PEAK STORAGE T I M E  MAXIMUM AVERAGE STORAGE 

6-HR 24 -HR 72 -HR 24.92-HR 

CUMULATIVE AREA = .04 SO M I  

**t .*. *.* *** *** It* t.. .*t *.. **. *.* *.. *.* **. "I* r*. t*" *** *** **. *** **. *.. *** *** .*. **. *** *.. a*. ... .*. .*~ 

***..***.***** 
t * 

53 KK * N o d e 1 1  * 
" t 

*********.*.** 
conflunce g l  a n d  9 2  

56 KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

OSCAL 0. HYDROGRAPH PLOT SCALE e 55 HC HYDROGRAPH COMBINATION 

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 



HYOROGRAPH AT STATION Node11 
SUM OF 2 HYOROGRAPHS 

*********** .****.*..*...*..**.*""", . 
OA MON HRMN OR0 FLOU * 

* 
1 0000 1 0. * 
1 0005 2 0. 
1 0010 3 0. * 
1 0015 4 0. 
1 0020 5 0. * 
1 0025 6 0. * 
1 0030 7 0. * 
1 0035 8 0. * 
1 0040 9 0. * 
1 0045 10 0. * 
1 0050 11 0. * 
1 0055 12 0. * 
1 0100 13 0. * 
1 0105 14 0. * 
1 0110 15 0. * 
1 0115 16 0. * 
1 0120 17 1. 
1 0125 18 1. * 
1 0130 19 1. * 
1 0135 20 1. * 
1 0140 21 1. ' 
1 0145 22 1. ' 
1 0150 23 1. * 
1 0155 24 1. ' 
1 0200 25 1. 
1 0205 26 1. * 
1 0210 27 1. * 
1 0215 28 1. * 
1 0220 29 1. * 
1 0225 30 1. * 
1 0230 31 1. ' 
1 0235 32 1. ' 
1 0240 33 1. * 
1 0245 34 1. * 
1 0250 35 1. * 
1 0255 36 1. * 
1 0300 37 1. * 
1 0305 38 1. * 
1 0310 39 1. * 
1 0315 40 1. * 
1 0320 41 1. * 
1 0325 42 1. * 
1 . 0330 43 2. * 
1 0335 44 2. * 
1 0340 45 2. * 
1 0345 46 2. * 

..................................................................................................... 

* t 

DA MON HRMN OR0 FLOU OA MON HRMN ORD FLOW * 0 1  MON HRMN OR0 FLW . * 
1 0615 76 31. ' 1 1230 151 0. * 1 1845 226 0. 
1 0620 77 28. 1 1235 152 0. * 1 1850 227 0. 
1 0625 78 26. * 1 1240 153 0. 1 1855 228 0. 
1 0630 79 24. 1 1245 154 0. * 1 1900 229 0. 
1 0635 80 22. 1 1250 155 0. * 1 1905 230 0. 
1 0640 81 21. 1 1255 156 0. * 1 1910 231 0. 

1, 0645 82 19. * 1 1300 157 0. 1 1915 232 0. 
1 0650 83 18. * 1 1305 158 0. * 1 1920 233 0. 
1 0655 84 16. * 1 1310 159 . 0. * 1 1925 234 0. 
1 0700 85 15. * 1 1315 160 0. * 1 1930 235 0. 
1 0705 86 14. * 1 1320 161 0. * 1 1935 236 0. 
1 0710 87 13. 1 1325 162 0. * 1 1940 237 0. 
1 0715 88 12. * 1 1330 163 0. * 1 1945 238 0. 
1 0720 89 11. * 1 1335 164 0. * 1 1950 239 0. 
1 0725 90 10. 1 1340 165 0. * 1 1955 240 0: 
1 0730 91 9. * 1 1345 166 0. 1 2000 241 0. 
1 0735 92 8. 1 1350 167 0. * 1 2005 242 
1 0740 93 8. * 1 1355 168 0. * 1 2010 243 
1 0745 94 7. 1 1400 169 0. * 1 2015 244 

:: * 
0. 

1 0750 95 6. * 1 1405 170 0. 1 2020 245 0. 
1 0755 96 6. * 1 1410 171 0. * 1 2025 246 0. 
1 0800 97 6. 1 1415 172 0. * 1 2030 247 0. 
1 0805 98 5. * 1 1420 173 0. * 1 2035 248 0. 
1 0810 99 5. 1 1425 174 0. * 1 2040 249 0. 
1 0815 100 5. 1 1430 175 0. * 1 2045 250 0. 
1 0820 101 4. * 1 1435 176 0. * 1 2050 251 0. 
1 0825 102 4. * 1 1440 177 0. * 1 2055 252 0. 
1 0830 103 4. * 1 1445 178 0. * 1 2100 253 0. 
1 0835 104 3. * 1 1450 179 0. * 1 2105 254 0. 
1 0840 105 3. 1 1455 180 0. 1 2110 255 0. 
1 0845 106 3. 1 1500 181 0. * 1 2115 256 0. 
1 0850 107 3. 1 1505 182 0. 1 2120 257 0. 
1 0855 108 2. 1 1510 183 0. * 1 2125 258 0. 
1 0900 109 2. 1 1515 184 0. * 1 2130 259 0. 
1 0905 110 2. * 1 1520 185 0. * 1 2135 260 0. 
1 0910 111 2. 1 1525 186 0. * 1 2140 261 0. 
1 0915 112 2. * 1 1530 187 0. * 1 2145 262 0. 
1 0920 113 2. * ,1  1535 188 0. 1 2150 263 0. 
1 0925 114 1. 1 1540 189 0. 1 2155 264 0. 
1 0930 115 1. * 1 1545 190 0. * 1 2200 265 0. 
1 0935 116 1 1 1550 191 0. * 1 2205 266 0. 
1 0 9 4 0 1 1 7  1 * 1 1555 192 0. * 1 2210 267 0. 
1 0945 118 1 * 1 1600 193 0. * 1 2215 268 
1 0950 119 1. ' 1 1605 194 0. 1 ' 2220 269 :: a 
1 0955 120 0. * 1 1610 195 0. * 1 2225 270 0. 
1 1000 121 0. * 1 1615 196 0. * 1 2230 271 0. 



PEAK FLOW TIME MAXIMUM AVERAGE F L W  
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

9 7 .  4.75 2 8 .  7. 7. 7 .  
(INCHES) . 5 7 8  , 5 8 8  .588 ,588 

(AC-FT) 14. 14 .  14 .  14. 

CUMULATIVE AREA = . 4 5  SQ M I  

R o u t e  water from culverts t o  middle of  subdivision 

6 3  KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
lPLOT 0 PLOT CONTROL 

**. *** *** tt* *** *** *** tt* *.* 



OSCAL 0. HYDROGRAPH PLOT SCALE 

HYOROGRAPH ROUTING DATA 

59 RS STORAGE ROUTING 

NSTPS 1 NUMBER OF SUBREACHES 
ITYP STOR TYPE OF INITIAL CONDITION 

RSVRIC .OO INITIAL C O N O l T l O N  

X .OO WORKING R AND D COEFFICIENT 

60 RC NORMAL DEPTH CHANNEL 

ANL ,035 LEFT OVERBANK N-VALUE 
ANCH .035 M A I N  CHANNEL N-VALUE 

ANR .035 R I G H T  OVERBANK N-VALUE 

RLNTH 650. REACH LENGTH 
SEL .0022 ENERGY SLOPE 

ELHAX 15.0 MAX. ELEV. FOR STORAGEIWTFLOU CALCULATION 

CROSS-SECTION OATA 

- - -  LEFT OVERBANK - - -  + - - - - - -  M A l N  CHANNEL - - - - - - -  + - - -  R IGHT OVERBANK - - -  
62 R Y  ELEVATION , 15.00 11.00 10.00 5.85 5.85 10.00 11.00 15.00 
61 RX DISTANCE .OO 20.00 120.00 136.60 146.60 162.20 262.20 282.20 

COnPUTED STORAGE-WTFLW-ELEVATION OATA 

STORAGE .OO .09 .20 .34 .50 .69 .91 1.16 1.43 1.78 
WTFLW .OO 6.32 21.74 46.35 81.01 126.67 184.32 254.90 339.36 449.06 

ELEVATION 5.85 6.33 6.81 7.29 7.78 8.26 8.74 9.22 9.70 10.18 

STORAGE 2.70 4.27 6.04 7.84 9.68 11.55 13.46 15.40 17.38 19.39 
WTFLOW 628.29 931.10 1390.33 1963.47 2640.18 3413.96 4280.30 5235.91 6278.27 7405.46 

ELEVATION 10.67 11.15 11.63 12.11 12.59 13.07 13.56 14.04 14.52 15.00 

'** WARNING **' MCOIFIEO PULS RWTlNG RAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETWEEN 255. TO 7405. 
THE RWTED HYOROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOWS GREATER THAN PEAK INFLWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYOROGRAPH AT STATION Node10 

................................................................................................................................... 

" " 
OA MON HRMN OR0 WTFLOW STORAGE STAGE ' OA MON HRMN ORD WTFLOW STORAGE STAGE * OA HON HRMN ORD WTFLW STORAGE STAGE . 

1 0000 1 0. .O 5.8 ' 1 0820 101 5. .1 6.2 * 1 1640 201 0. .O 5.8 
1 0005 2 0. .O 5 . 9 *  1 0825102 5. .1 6 . 2 ' 1  1645202 0. .O 5.8 

1 0010 3 0. .O 5 . 9 ' 1  0830103 4. .1 6 . 2 ' 1  1650203 0. .O 5.8 
. 1 0015 4 0. .O 5 . 9 ' 1  0835104 4. .1 6.1 ' 1 1655 204 0. .O 5.8 

1 0020 5 0. .O 5 . 9 ' 1  0840105 4. .O 6 . 1 ' 1  1700205 0. .O 5.8 
1 0025 6 0. .O 5 . 9 ' 1  0845106 3. .O 6 . 1 ' 1  1705206 0. .O 5.8 
1 0030 7 0. .O 5 . 9 *  1 0850107 3. .O 6.1 ' 1 1710 207 0. .O 5.8 
1 0035 8 0. .O 5.9 * 1 0855 108 3. .O 6.1 * 1 1715 208 0. 
1 0040 9 0. .O 5 . 9 *  1 0900109 3. .O 6 .0*  1 1720209 0. .O 5.8 

1 0045 10 0. .O 5.9 * 1 0905 110 2. .O 6.0 * 1 1725 210 0. 
O 5'. ". 
.O 5.8 





PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

96. 4.83 28. 7. 7. 7. 
(INCHES) .578 .588 .588 ,588 

(AC-FT) 14. 14. 14. 14. 

PEAK STORAGE TlME 

PEAK STAGE TlME 

(FEET) (HR) 
7.94 4.83 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

CUMULATIVE AREA = .45 SO MI 



: /I 
' S . '  

, , 4. : 
> t 

*** *** *** t** *** ""1 **a *** *** *** I*" *** *** *** **t *** .** *X*  *** *** *** *.. *** *** *** .*. *It tt* *.* ,** t.. *** t*. 

t * 
64 KK * OEVELO * PE RAINFALL FOR 63 

t * 
.***********.* 

6-HOUR RAINFALL PATTERN NO. 1.00 WAS USED f O  FlNO TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .995 

L = .30 Kb = .072 Ad). Stope = 60.9 

74 KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

68 BA SUBBASIN CHARACTERISTICS 

TAREA .O1 SUBBASIN AREA 

PRECIPITATION DATA 

69 PB STORM 1.99 BASIN TOTAL PRECIPITATION 

11 P I  INCREMENTAL PRECIPITATION PATTERN 

.oo .oo .oo .oo .oo .oo .oo .oo .oo . 00 

.oo .oo .oo .OO .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.OO .OO .OO .O1 .O1 .O1 .O1 .O1 .O1 .03 

.03 .03 .05 .05 .05 .15 .15 .15 .03 .03 

.03 .O1 .01 .01 .O1 .O1 .O1 .OO .OO .OO 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo 

70 LC GREEN AN0 AMPT LOSS RATE 

STRTL .43 STARTING LOSS 

OTH .25 MOISTURE DEFICIT 
PSlF 3.50 VETTING FRONT SUCTION 

XKS AT .51 HYDRAULIC CONDUCTIVITY 
RTIMP 30.00 PERCENT IMPERVIWS AREA 

71 UC CLARK UNITGRAPH 

TC .30 TIME OF CONCENTRATION 
R .50 STORAGE COEFFICIENT 

72 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES 

.O 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
100.0 

UNlT HYDROGRAPH PARAMETERS 
CLARK TC= .30 HR, R= .50 HR 

SNYDER TP= '24 HR, CP= .36 

UNlT HYDROGRAPH 



34 ENO-OF-PER100 ORDINATES 
2. 6. 9. 9. 8. 7. 6. 5. 4. 3. 
3. 2. 2. 2. 1. 1. 1. 1. 1. 1. 
1. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 

HYOROGRAPH AT STATION OEVELO 

OA HON HRMN OR0 RAlN 

r ~ t * t * * * * * * * * * t * t t * ~ ~ t t t t ~ . * * * ~ * * ~ * * ~ * * * * * ~ ~ ~ * ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

* 
LOSS EXCESS COHP Q * OA MON HRHN ORD RAIN LOSS EXCESS CWP 0 

* 
.OO .OO 0. * 1 1230 151 .OO .OO .OO 0. 
.OO .OO 0. t 1 1 2 3 5 1 5 2  .OO .OO .OO 0. 
.OO .OO 0. * 1 1 2 4 0 1 5 3  .OO .OO .OO 0. 
.OO .OO 0. t 1 1245 154 .OO .OO .OO 0. 
.OO .OO 0. * 1 1250 155 .OO .OO .OO 0. 
.OO .OO 0. t 1 1255 156 .OO .OO .OO 0. 
.OO .OO 0. * 1 1300 157 .OO .OO .OO 0. 
.OO .OO 0. t 1 1305 158 .OO .OO .OO 0. 
.OO .OO 0. 1 1310 159 .OO .OO .OO 0. 
.OO .OO 0. t 1 1315 160 .OO .OO .OO 0. 
.OO .OO 0. 1 1320 161 .OO .OO .OO 0. 
.OO .OO 0. = 1 1 3 2 5 1 6 2  .OO .OO .OO 0. 
.OO .OO 0. * 1 1330 163 .OO .OO .OO 0. 
.OO .OO 0. * 1 1335 164 .OO .OO .OO 0. 
.OO .OO 0. . 1 1340 165 .OO .OO .OO 0. 
.OO .OO 0. t 1 1345 166 .OD .OO .OO 0. 
.OO .OO 0. * 1 1350 167 .OO .OO .OO 0. 
.OO .OO 0. • 1 1355 168 .OO .OO .OO 0. 
.OO .OO 0. 1 1 4 0 0 1 6 9  .OO .OO .OO 0. 
.OO .OO 0. * 1 1 4 0 5 1 7 0  .OO .OO .OO 0. 
.OO .OO 0. * 1 1410 171 .OO .OO .OO 0. 
.OO .OO 0. * 1 1415 172 .OO .OO .OO 0. 
.OO .OO 0. * 1 1420 1TJ .OO .OO .OO 0. 
.OO .OO 0. * 1 1 4 2 5 1 7 4  .OO .OO .OO 0. 
.OO .OO 0. * 1 1 4 3 0 1 7 5  .OO .OO .OO 0. 
.OO .OO 0. • 1 1 4 3 5 1 7 6  .OO .OO .OO 0. 
.OO .OO 0. * 1 1440 177 .OO .OO .OO 0. 
.OO .OO 0. a 1 1 4 4 5 1 7 8  .OO .OO .OO 0. 
.01 .OO 0. * 1 1450 179 .OO .OO .OO 0. 
.01 .OO 0. 1 1455 180 .OO .OO .OO 0. 
. O l  .OO 0. t 1 1500 181 .OO .OO .OO 0. 
.O1 .OO 0. * 1 1505 182 .OO .OO .OO 0. 
.01 .OO 0. * 1 1510 183 .OO .OO .OO 0. 
.01 .OO 0. * 1 1515 184 .OO .OO .OO 0. 
.01 .OO 0. e 1 1520 185 .OO .OO .OO 0. 
.01 .OO 0. e 1 1525 186 .OO .OO .OO 0. 
.01 .OO 0. * 1 1530 187 .OO .OO .OO 0. 
.01 .OO 0. * 1 1 5 3 5 1 8 8  .OO .OO .OO 0. 
.01 .OO 0. * 1 1540 189 .OO .OO .OO 0. 
.O1 .OO 0. * 1 1 5 4 5 1 9 0  .OO .OO .OO 0. 
.04 .02 0. a 1 1550 191 .OO .OO .OO 0. 
.04 .02 0. t 1 1555 192 .OO .OO .OO 0. 
.04 .02 0. * 1 1 6 0 0 1 9 3  .OO .OO .OO 0. 
.07 .03 1. * 1 1 6 0 5 1 9 4  .OO .OO .OO 0. 





TOTAL RAINFALL  = 1 . 9 9 ,  TOTAL LOSS = 1 . 0 1 ,  TOTAL EXCESS = .98 

PEAK FLOU T I M E  MAXIMUM AVERAGE FLOU 
6 - H R  24-HR 72 -HR 2 4 . 9 2 - H R  

(CFS)  (HR) 
(CFS)  



(INCHES) ,967 ,975 ,975 ,975 

(AC-FT) 1. 1. 1. 1. 

CUMULATIVE AREA = .O1 SO MI 

*** **. *t* *** *** *** *.* *** *** **. *** I*. *.* *** *** .a* *** **. *** *** *** *.* *** *** *** .** *** *** I*. .** *.* *t* t** 

Route area through s u t d i v i s i o n  t o  remove r e t e n t i o n  s t o r a g e  

80 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

77 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITiDN 
RSVRI C .OO INITIAL CONDITION 

X .OO WORKING R AND D COEFFlClENl 

78 SV STORAGE .O .6 .6 .6 .6 .6 .6 

79 SQ DISCHARGE 0. 0. 10. 20. 30. 40. 50. 

*'* WARNING "* MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 0. TO 50. 
THE RWTED HYDROGRAPH SHWLO BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYDROGRAPH AT STATION Node8 

.................................................................................................................................. 
* 

DA MON HRMN ORD WTFLOU STORAGE OA MON HRMN OR0 OUTFLOW STORAGE * DA MON HRMN OR0 WTFLOU STORAGE . * 
1 0000 1 0. .OO * 1 0820 101 0. .52 * 1 1640 201 0. .52 
1 0005 2 0. .OO * 1 0825 102 0. .52 1 1645 202 0. .52 
1 0010 3 0. .OO 1 0830 103 0. .52 1 1650 203 0. .52 
1 0015 4 0. .OO 1 0835 104 0. .52 * 1 1655 204 0. .52 
1 0020 5 0. .OO * 1 0840 105 0. .52 * 1 1700 205 0. .52 
1 0025 6 0. .OO * 1 0845 106 0. .52 * 1 1705 206 0. .52 
1 0030 7 0. .OO * 1 0850 107 0. .52 1 1710 207 0. .52 
1 0035 8 0. .OO * 1 0855 108 0. .52 . 1 1715 208 0. .52 
1 0040 9 0. .OO * 1 0900 109 0. .52 * 1 1720 209 0. .52 





PEAK FLOW T I M E  M4XIMUM AVERAGE F L W  

6-HR 24-HR 72-HR 24 .92 -HR 

(CFS) (HR) 

(CFS) 

0 .  .08 0. 0. 0. 0. 
( INCHES)  .OOO .OOO .OOO .OOO 

(AC-FT)  0 .  0. 0. 0.  

PEAK STORAGE T I M E  MAklHUM AVERAGE STORAGE 
6-HR 24 -HR 72 -HR 2 4 . 9 2 - H R  

CUMULATIVE AREA = .O1 SO M I  



81 KK * Nodel3 
* * 
************** 

con f luence  91-92 w i th  93 

83 KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COMPUTED HYDROGRAPH 

I W T  22 SAVE HYDROGRAPH ON THIS UNIT 
lSAVl 1 FIRST ORDINATE PUNCHED OR SAVED 
1 SAV2 300 LAST ORDINATE PUNCHED OR SAVED 

TIMINT .083 TIME INTERVAL I N  HWRS 

85 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

84 HC HYDROGRAPH COMBINATION 
ICDHP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION Node13 
SUM OF 2 HYDROGRAPHS 

................................................................................................................................... 

* . 
DA MOM HRMN OR0 FLOW * DA MON HRMN ORO FLOW * DA MON HRMN OR0 FLOU OA MON HRMN OR0 FLOU 

t . 
1 0000 1 0. * 1 0615 76 33. * 1 1230 151 0. * 1 1845 226 0. 
1 0005 2 0. 1 0620 77 30. * 1 1235 152 0. 1 1850 227 0. 
1 0010 3 0. * 1 0625 78 28. * 1 1240 153 0. * 1 1855 228 0. 
1 0015 4 0. 1 0630 79 26. * 1 1245 154 0. * 1 1900 229 0. 
1 0020 5 0. * 1 0635 80 24. . 1 1250 155 0. * 1 1905 230 0. 
1 0025 6 0. * 1 0640 81 22. * 1 1255 156 0. * 1 1910 231 0. 
1 0030 7 0. * 1 0645 82 20. * 1 1300 157 0. 1 1915 232 0. 
1 0035 8 0. * 1 0650 83 19. * 1 1305 158 0. * 1 1920 233 0. 
1 0040 9 0. 1 0655 84 18. ' 1 1310 159 0. 1 1925 234 0. 
1 0045 10 0. * 1 0700 85 16. ' 1 1315 160 0. * 1 1930 235 0. 
1 0050 11 0. * 1 0705 8 6  15. ' 1 1320 161 0. * 1 1935 236 0. 
1 0055 12 0. * 1 0710 8 7  14. * 1 1325 162 0. * 1 1940 237 0. 
1 0100 13 0. * 1 0715 88 13. * 1 1330 163 0. * 1 1945 238 0. 
1 0105 14 0. * 1 0720 89 12. ' 1 1335 164 0. 1 1950 239 0. 
1 0110 15 0. * 1 0725 90 11. ' 1 1340 165 0. ' 1 1955 240 0. 
1 0115 16 0. * 1 0730 9 1  10. ' 1 1345 166 0. * 1 2000 241 0. 
1 0120 17  0. 1 0735 92 9. * 1 1350 167 0. * 1 2005 242 0. 
1 0125 18 0. * 1 0740 93 8. * 1 1355 168 0. * 1 2010 243 0. 
1 0130 19 1. ' 1 0745 94 8. 1 1400 169 0. * 1 2015 244 
1 0135 20 1. + 1 0750 95 7. * 1 1405 170 0. * 1 2020 245 
1 0140 21 1. ' 1 0755 96 6. * 1 1410 171 0. * 1 2025 246 

:: @ 
0. 

1 0145 22 1. * 1 0800 9 7  6. * 1 1415 172 0. * 1 2030 247 0. 



* PEAK FLOW T I M E  MAXIMUM AVERAGE FLOW 

6 - H R  2 4 - H R  7 2 - H R  2 4 . 9 2 - H R  



(CFS) 

96. 4.83 28. 7. 7. 7. 
(INCHES) .566 ,575 ,575 .575 

(AC-FT)  14. 14. 14. 14. 

CUMULATIVE AREA = ,46 SO M I  

*** *** *** *** *** *** *** *** **I ,** t*" t.. .*. .*. ... *.* ... .I* **. t.. **. ttt .*. *t* .** *** *** t.. .** *.* **. *.* **. 

Route uater frcm middle of suMiv is ion  t o  o ld  mcdouell 

92 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 

88 RS STORAGE RWTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC .OO INITIAL CONDITION 

X .OO UORKING R AND D COEFFICIENT 

89 RC NORMAL DEPTH CHANNEL 
ANL .035 LEFT OVERBANK N-VALUE 

ANCH .035 M A I N  CHANNEL NqVALUE 
ANR .035 RIGHT OVERBANK N-VALUE 

RLNTH 650. REACH LENGTH 
SEL .0022 ENERGY SLOPE 

ELMAX 15.0 WAX. ELEV. FOR STORAGE/WTFLOU CALCULATION 

CROSS-SECTION DATA 
-. - LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  R I G H T  OVERBANK - - -  

91 RY ELEVATION 15.00 11.00 10.00 5.85 5.85 10.00 11.00 15.00 
90 RX DISTANCE .OO 20.00 120.00 136.60 146.60 162.20 262.20 282.20 

COnPUTED STORAGE-WTFLOU-ELEVATION DATA 

STORAGE .OO .09 .20 .34 .50 .69 .91 1.16 1.43 1.78 
WTFLMI .OO 6.32 21.74 46.35 81.01 126.67 184.32 254.90 339.36 449.06 

ELEVATION 5.85 6.33 6.81 7.29 7.78 8.26 8.74 9.22 9.70 10.18 

STORAGE 2.70 4.27 6.04 7.84 9.68 11.55 13.46 15.40 17.38 19.39 

WTFLW 628.29 931.10 1390.33 1963.47 2640.18 3413.96 4280.30 5235.91 6278.27 7405.46 
ELEVATION 10.67 11.15 11.63 12.11 12.59 13.07 13.56 14.04 14.52 15.00 



*** WARNING *** MOOIFIEO PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETUEEN 255. TO 7405. 
THE RWTEO HYOROGRAPH SHWLO BE EXAMINED FOR OSClLLATlONS OR WTFLOWS GREATER THAN PEAK INFLOUS. 

THIS CAN BE CORRECTED BY DECREASING THE TIHE INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

******************************t**t*ttt*t******~"************.*..t*tt*t.*~*****t**~"*t**********tt*tt*.t**t*t**********.,**.**,*,*""* 

HYOROGRAPH A T  STATION Node10 

.................................................................................................................................... 
* * 

OA MON HRMN OR0 WTFLOU STORAGE STAGE * OA HON HRMN OR0 WTFLOU STORAGE STAGE ' OA MON HRMN OR0 WTFLOU STORAGE STAGE 
* * 

1 0000 1 0. .O 5.8 ' 1 0820 101 5. .1 6.3 * 1 1640 201 0. .O 5.8 
1 0005 2 0. .O 5.9 * 1 0825 102 5. .I 6.2*  1 1645202 0. .O 5.8 
1 0010 3 0. .O 5.9 * 1 0830 103 5. .1 6.2 ' 1 1650 203 0. .O 5.8 
1 0015 4 0. .O 5 . 9 *  1 0835104 4. .1 6.2 * 1 1655 204 0. .O 5.8 
1 0020 5 0. .O 5 . 9 ' 1  0840105 4. .1 6 . 2 ' 1  1700205 0. .O 5.8 
1 0025 6 0. .O 5 . 9 *  1 0845106 4. .1 6.1 * 1 1705 206 0. .O 5.8 

1 0030 7 0. .O 5.9 * 1 0850 107 4. .O 6.1 * 1 1710 207 0. .O 5.8 
1 0035 8 0. .O 5 . 9 *  1 0855108 3. .O 6.1 ' 1 1715 208 0. .O 5.8 
1 0040 9 0. .O 5.9 * 1 0900 109 3. .O 6.1 * 1 1720 209 0. .O 5.8 
1 0045 10 0. .O 5.9 * 1 0905 110 3. .O 6.1 * 1 1725 210 0. .O 5.8 
1 0050 11 0. .O 5.9 * 1 0910 111 3. .O 6.0 ' 1 1730 211 0. .O 5.8 
1 0055 12 0. .O 5.9 1 0915 112 2. .O 6.0 * 1 1735 212 0. .O 5.8 
1 0100 13 0. .O 5.9 * 1 0920 113 2. .O 6.0 * 1 1740 213 0. .O 5.8 
1 0105 14 0. .O 5.9 ' 1 0925 114 2. .O 6.0 * 1 1745 214 0. .O 5.8 
1 0110 15 0. .O 5.9 ' 1 0930 115 2. .O 6.0 * 1 1750 215 0. .O 5.8 
1 0115 16 0. .O 5.9 * 1 0935 116 2. .O 6.0 * 1 1755 216 0. .O 5.8 
1 0120 17 0. .O 5.9 * 1 0940 117 2. .O 6.0 * 1 1800 217 0. .O 5.8 
1 0125 18 0. .O 5.9 * 1 0945 118 1. .O 6.0 * 1 1805 218 0. .O 5.8 
1 0130 19 0. .O 5.9 * 1 0950 119 1. .O 5.9 ' 1 1810 219 0. .O 5.8 
1 0135 20 0. .O 5.9 * 1 0955 120 1. .O 5.9 * 1 1815 220 0. .O 5.8 
1 0140 21 1. .O 5.9 * 1 1000 121 1. .O 5.9 ' 1 1820 221 0. .O 5.8 
1 0145 22 1. .O 5.9 * 1 1005 122 1. .O 5 .9 *  1 1825222 0. .O 5.8 
1 0150 23 1. .O 5.9 ' 1 1010 123 1. .O 5.9 * 1 1830 223 0. .O 5.8 
1 0155 24 1. .O 5.9 ' 1 1015 124 0. .O 5 .9 *  1 1835224 0. .O 5.8 
1 0200 25 1. .O 5.9 ' 1 1020 125 0. .O 5 . 9 ' 1  1840225 0. .O 5.8 

1 0205 26 1. .O 5.9 ' 1 1025 126 0. .O 5 . 9 ' 1  1845226 0. .O 5.8 
1 0 2 1 0 2 7  1. .O 5.9 ' 1 1030 127 0. .O 5.9 * 1 1850 227 0. .O 5.8 

1 0 2 1 5 2 8  1. .O 5.9 ' 1 1035 128 0. .O 5.9 * 1 1855 228 0. .O 5.8 

1 0220 29 1. .O 5.9 * 1 1040 129 0. .O 5 . 9 *  1 1900229 0. .O 5.8 
1 0225 30 1. .O 5.9 * 1 1045 130 0. .O 5 . 9 *  1 1905230 0. .O 5.8 
1 0230 31 1. .O 5.9 ' 1 1050 131 0. .O 5.9 ' 1 1910 231 0. .O 5.8 
1 0235 32 1. .O 5 . 9 ' 1  1055132 0. .O 5.9 ' 1 1915 232 0. .O 5.8 
1 0240 33 1. .O 5.9 * 1 1100 133 0. .O 5 . 9 ' 1  1920233 0. .O 5.8 
1 0245 34 1. .O 5.9 * 1 1105 134 0. .O 5.9 * 1 1925 234 0. .O 5.8 
1 0250 35 1. .O 5.9 * 1 1110 135 0. .O 5.9 * 1 1930 235 0. .O 5.8 
1 0255 36 1. .O 5.9 * 1 1115 136 0. .O 5 . 9 *  1 1935236 0. .O 5.8 
1 0300 37 1. .O 5.9 ' 1 1120 137 0. .O 5.9 * 1 1940 237 0. .O 5.8 
1 0305 38 1. .O 5.9 * 1 1125 138 0. .O 5 .9 *  1 1945238 0. .O 5.8 
1 0310 39 1. .O 5.9 * 1 1130 139 0. .O 5.9 1 1950 239 0. .O 5.8 
1 0315 40 1. .O 5.9 ' 1 1135 140 0. .O 5.9 * 1 1955 240 0. .O 5.8 
1 0320 41 1. .O 5.9 * 1 1140 141 0. .O 5.9 * 1 2000 241 0. .O 5.8 
1 0325 42 1. .O 5.9 ' 1 1145 142 0. .O 5.9 ' 1 2005 242 0. .O 5.8 
1 0330 43 1. .O 5.9 * 1 1150 143 0. .O 5.9 ' 1 2010 243 0. .O 5.8 
1 0335 44 1. .O 6.0 ' 1 1155 144 0. .O 5.9 * 1 2015 244 0. .O 5.8 





PEAK $LOU 

PEAK STORAGE 

PEAK STAGE 

(FEET) 
7.93 

T I M E  

T I M E  

(CFS) 
2 8 .  

( INCHES) .565  

(AC-FT)  14.  

6 -HR 

6.75 

CUMULATIVE AREA = 

MAXIMUM AVERAGE $LOU 
24-HR 72-HR 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

* . 
93 KK * DEVELO * P RAINFALL  FOR SUBBASIN GL 

r * * 
**.*********** 

6 - H W R  RAINFALL  PATTERN NO. 1 . 0 0  MAS USED TO F IND TC & R FOR T H I S  B A S I N  
T H l S  B A S I N  USED RAINFALL  REOUCTIOU FACTOR OF ,995  

L = .98 K b  = , 0 6 4  A d j .  S L o p e  = 26.3 

103 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
!PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

97 BA SUBBASIN CHARACTERISTICS 
TAREA .25 SUBBASIN AREA 

P R E C I P I T A T I O N  DATA 

98 PB STORM 1 . 9 9  B A S I N  TOTAL P R E C I P I T A T I O N  

11 P I  INCREMENTAL P R E C I P I T A T I O N  PATTERN 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.OO .OO .OO .01 .01 .O1 .O1 .01 .Ol  .03 
.03 . 0 3  . 0 5  .05 .05  .15  . 1 5  .15 .03  .03 
.03 .O1 .01 .01 .O1 .01 .01 .OO .OO .OO 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 



99 LG GREEN AND 'AMPT LOSS RATE 

STRTL .43 STARTING LOSS 
DTH .25 MOISTURE DEFICIT 

PSlF 3.50 VETTING FRONT SUCTION 

XKSAT .51 HYDRAULIC CONDUCTIVITY 
RTlMP 10.47 PERCENT IMPERVIWS AREA 

100 UC CLARK UNITGRAPH 
TC .74 TIME OF CONCENTRATION 

R .58 STORAGE COEFFICIENT 

101 UA ACCUMULATEO-AREA VS. TIME, 11 ORDINATES 
.O 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 

100.0 

UNlT HYDROGRAPH PARAMETERS 
CLARK TC= .74 HR, R= .58 HR 

SNYDER TP= .42 HR, CP= .43 

UNlT HYDROGRAPH 
41 END-OF-PERIOD ORDINATES 

8. 33. 77. 134. 166. 167. 160. 150. 138. 124. 

107. 93. 80. 69. 60. 52. 45. 39. 34. 29. 

25. 22. 19. 16. 14. 12. 11. 9. 8. 7. 

6. 5. 4. 4. 3. 3. 2. 2. 2. 2. 

1. 

HYDROGRAPH AT STATION DEVELO 

L.*t*.*....t.t*.**.**"**t*tt*t.**t*tt**tt*t****tt*tttttt*tt*t*.*t.*t*t*""**"""""**""**************t.*"*"""*..*"**.**.*.***"*"*"".*. 

* 
DA MON HRMN OR0 RAIN LOSS EXCESS COnP 9 e DA MON HRMN OR0 RAIN LOSS EXCESS COnP Q 

t 

1 0000 1 .OO .OO .OO 0. * 1 1230 151 .OO .OO .OO 0. 

1 0005 2 .O1 .OO .OO 0. * 1 1235 152 .OO .OO .OO 0. 

1 0010 3 .01 .OD .OO 0. 1 1 2 4 0 1 5 3  .OO .OO .DO 0. 

1 0015 4 .01 .OO .OO 0. t 1 1 2 4 5 1 5 4  .OO .OO .OO 0. 

1 0020 5 .01 .OO .OD 0. * 1 1250 155 .DO .OO .OO 0. 

1 0025 6 .01 .OO .OO 0. * 1 1 2 5 5 1 5 6  .DO .OO .OO 0. 

1 0030 7 .01 .OO .OO 0. * 1 1300 157 .OO .OO .OO 0. 

1 0035 8 .01 .O1 .OO 0. 1 1305 158 .OO .OO .OO 0. 

1 0040 9 .01 .01 .OO 1. * 1 1310 159 .OO .OO .OO 0. 
1 0045 10 .O1 .O1 .OO 1. 1 1315 160 .OO .OO .OO 0. 

1 OD50 11 0 .OO .OO 1. t 1 1320 161 .OD .OO .OO 0. 

1 0055 12 .01 .OO .OO 1. * 1 1 3 2 5 1 6 2  .OO .OO .OO 0. 

1 0100 13 .01 .OO .OO 1. t 1 1330 163 .OD .OO .OO 0. 

1 0105 14 .O1 .OO .OO 1. * 1 1335 164 .OO .OD .OO 0. 

1 0110 15 .O1 .OO .OO 1. * 1 1 3 4 0 1 6 5  .OO .OO .OO 0. 

1 0115 16  .01 .OO .OO 1. * 1 1345 166 .OO .OO .OO 0. 

1 0120 1 7  .01 .01 .OD 1. " 1 1350 167 .OO .OD .OO 0. 

1 0125 18  .01 .01 .OO 1. a 1 1355 168 .OO .OO .OD 0. 

1 0130 19 .01 .01 .OO 1. e 1 1 4 0 0 1 6 9  .OO .OO .OO 0. 







TOTAL RAINFALL  = 1.99, TOTAL LOSS = 1.29, TOTAL EXCESS = .70 

PEAK FLOU T I M E  MAXIMUM AVERAGE FLOW 
6-HR 24 -HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

104 .  4.33 19. 5. 5. 5 .  
( INCHES) . 6 9 0  .695 , 6 9 5  , 6 9 5  

(AC-FT)  9. 9. 9. 9. 

*** *** *** *** *.. ... .** *** t*, **. .I* *.* *** *,* ,** **. ... *** *** ,** tt* t*. I*. .*. I*" *** *** *** ,** t*" t." .it *t* 

************** 
* * 

1 0 4  KK * N o d e 9  * 
t * 
***,..**..***" 

R o u t e  w a t e r  t h r o u g h  d e t e n t i o n  bas in  t o  r e m o v e  subdivision storage 

1 1 1  KO OUTPUT CONTROL VARIABLES 
IPRNT 2 P R I N T  CONTROL 
1 PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

106 RS STORAGE R W T I N G  
NSTPS 1 NUMBER OF SUBREACHES 

I T Y P  STOR TYPE OF I N I T I A L  C O N O l I l O N  

RSVRIC .OO I N I T I A L  CONDITION 

X .OO UORKING R AND D C O E F F l C l E N l  

1 0 7  SV STORAGE .O 7.6 7 . 6  7.7 7.8 



108 SE ELEVATION .OO 10.00 11.00 12.00 13.00 

109 SL LOU-LEVEL WTLET 

ELEVL .OO ELEVATION AT CENTER OF WTLET 
CAREA 1.00 CROSS-SECTIONAL AREA 

COOL .60 COEFFICIENT 

EXPL .50 EXPONENT OF HEAD 

110 SS SPlLLUAY 

CREL 10.00 SPlLLWY CREST ELEVATION 
SPUlD 50.00 SPILLUAY WIDTH 

COPU 2.70 WEIR COEFFICIENT 
EXPU 1.50 EXPONENT OF HEAD 

CWPUTEO WTFLOU-ELEVATION DATA 

WTFLOU .OO 3.64 4.02 4.49 5.09 5.87 6.94 8.48 10.89 15.22 
ELEVATION .OO .57 .70 .87 1.12 1.49 2.08 3.10 5.12 10.00 

WTFLOU 15.98 21.07 34.65 60.91 104.04 168.20 257.58 376.36 528.72 718.83 
ELEVATION 10.03 10.12 10.27 10.48 10.75 11.08 11.47 11.92 12.43 13.00 

COMPUTED STORAGE-WTFLOU-ELEVATION DATA 

STORAGE .OO .43 .53 .66 .85 1.13 1.58 2.35 3.88 7.58 
WTFLOU .OO 3.64 4.02 4.49 5.09 5.87 6.94 8.48 10.89 15.22 

ELEVATION .OO .57 .70 .87 1.12 1.49 2.08 3.10 5.12 10.00 

STORAGE 7.58 7.58 7.59 7.59 7.60 7.60 7.61 7.65 7.69 7.70 
WTFLOU 15.98 21.07 34.65 60.91 104.04 150.96 168.20 257.58 376.36 398.51 

ELEVATION 10.03 10.12 10.27 10.48 10.75 11.00 11.08 11.47 11.92 12.00 

STORAGE 7.74 7.80 
WTFLOU 528.72 718.83 

ELEVATION 12.43 13.00 

'** UARNING "* MODIFIED PULS RWTlNG MAY BE NUMERICALLY UNSTABLE FOR OUTFLOUS BETUEEN 15. TO 719. 
THE RWTEO HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYDROGRAPH AT STATION Node9 

****** ************************tt**t.**tt*"*""*""."*"..."*."""""*."*""""t"*t.*tt*".****..*t**.**t*********.****t*""**"*""*""*****.*. 
* * 

OA MON HRMN ORD OUTFLOU STORAGE STAGE * OA MON HRMN ORD WTFLOU STORAGE STAGE OA MON HRMN OR0 WTFLOU STORAGE STAGE 
* " 

1 0000 1 0. .O .O * 1 0820 101 12. 4.6 6.1 * 1 1640 201 1. .1 .2 
1 0005 2 0. .O .O ' 1 0825 102 12. 4.6 6.0 ' 1 1645 202 1. .1 .2 

1 0010 3 0. .O .O * 1 0830 103 12. 4.5 5.9 * 1 1650 203 1. .1 .I 
1 0015 4 0. .O . O *  1 0 8 3 5 1 0 4  11. 4.4 5.8 1 1655 204 1. .1 
1 0020 5 0. .O .O * 1 0840 105 11. 4.3 5.7 ' 1 1700 205 1. .1 :: 0 
1 0025 6 0. .O .O ' 1 0845 106 11. 4.2 5.6 1 1705 206 1. .l 1 
1 0030 7 0. .O .O * 1 0850 107 11. 4.2 5.5 * 1 1710 207 1. .l .I 





PEAK FLOW T I M E  MAXIMJJH AVERAGE FLOU 

6-HR 24 -HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

14. 5.75 12.  5 .  5 .  5. 
( INCHES) .452  .695  . 6 9 5  . 6 9 5  

(AC-FT)  6. 9. 9. 9. 

/ PEAK STORAGE T l M E  

PEAK STAGE T l M E  

(FEET) (HR) 1 8.96 5 .75  

MAXIMUM AVERAGE STORAGE 
6-HR 24 -HR 72-HR 24.92-HR 

MAXlMUM AVERAGE STAGE 
6-HR 24 -HR 72-HR 24.92-HR 

I CUMULATIVE AREA = .25  SQ M I  



confluence 91-92-93 wi th  94 

1 1 5  KO OUTPUT CONTROL VARIABLES 

IPRNT 2 P R I N T  CONTROL 

I P L O T  0 PLOT CONTROL 

PSCAL 0. HYDROGRAPH PLOT SCALE 

114 HC HYDROGRAPH COMBINATION 

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION . N o d e 1 5  

SUM OF 2 HYDROGRAPHS 

**.*.*.******************************t"*t**.tttttttt*tttt*****"*******t*tt*****t*t*t**t***t**t*ttt*t*tt*t*tt*ttttt.t***t*""***"**** 

t " * 
OA MON HRMN ORD FLOW * DA HON HRMN ORD FLOW DA MON HRHN ORD FLOW * OA MON HRMN ORD F L W  



PEAK FLOW TIME MAXlHUU AVERAGE FLOY 

6-HR 24-HR 72-HR 24.92-HR 

(CFS) 
40. 12. 11. 11. 

(INCHES) .523 .617 .617 .617 



CUMULATIVE AREA = .71 SQ M I  

*** *** *** *** *** *** *** I"* It* ttt *** *** *** *** ttt *** *** *** ttt *** *** *** it. *** I*. *** *** **. .** *** **. t.. *.. 

"**.*""**"."*" 
* * 

1 1 6  KK * D e v e l o  ' pe r a i n f a l l  f o r  phase 2 area 
" t 

***.********** 
6-HOUR RAINFALL  PATTERN NO. 1.00 WAS USED TO F IND TC R FOR T H I S  B A S I N  
T H I S  B A S I N  USED RAINFALL  REDUCTION FACTOR OF .995 

L = . 0 7 2  K b  = , 0 6 4  A d j .  S l o p e  = 9.9 

1 2 6  KO W T P U T  CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
l P L O T  0 PLOT CONTROL 
QSCAL 0 .  HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

1 2 0  BA SUBBASIN CHARACTERISTICS 
TARE A .04 SUBBASIN AREA 

P R E C I P I T A T I O N  DATA 

1 2 1  PB STORM 1.99 B A S I N  TOTAL P R E C I P I T A T I O N  

11 P I  INCREMENTAL P R E C I P I T A T I O N  PATTERN 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo 
.oo .oo .oo .O1 .O1 
.03 .03 .05  .05 .05 
.03 .O1 .01 .01 . 0 1  

.oo .oo .oo .oo .oo 

.oo .oo 

1 2 2  L C  GREEN AND AMPT LOSS RATE 
STRTL .43  STARTING LOSS 

DTH .25 MOISTURE D E F I C I T  
P S l F  3 .50  VETTING FRONT SUCTION 

XKSAT .51 HYDRAULIC CONDUCTIVITY 
RT lMP .OO PERCENT I M P E R V I W S  AREA 

1 2 3  UC CLARK UNITGRAPH 
TC 1.09 T I M E  OF CONCENTRATION 

R 1.03 STORAGE COEFFICIENT 

1 2 4  UA ACCUMULATED-AREA VS. TIME, 1 1  ORDINATES 



UNlT HYDROCRAPH PARAMETERS 
CLARK TC= 1.09 HR, R= 1.03 HR 

SNYDER TP= .67 HR, CP= .40 

UNlT HYOROGRAPH 
71 END-OF-PERIOD ORDINATES 

0. 2. 4. 6. 11. 15. 17. 17. 17. 17. 
16. 15. 15. 14. 13. 12. 11. 10. 9. 9. 
8. 7. 7. 6. 6. 5. 5. 5. 4. 4. 
4. 3. 3. 3. 3. 2. 2. 2. 2. 2. 
2. 1. 1. 1. 1. 1. 1. 1. 1. 1. 

1. 1. 1. 1. 1. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
0. 

HYOROGRAPH AT STATION Oevelo 

**tt**.**.******t***t**t*****.**tt*t*ttttt*tt*t****"*******t.***************t*********"**"*"..ttt*t.*."*.t*.***.*tt***t***tt**"*"*. 

* 
OA MON HRMN ORD RAIN LOSS EXCESS COMP 9 t O A  MON HRHN ORO RAIN LOSS EXCESS CIMP a 

* 
1 0000 1 .OO .OO .OO 0. a 1 1230 151 .OO .OO .OO 0. 

1 0005 2 .01 .01 .OO 0. . 1 1 2 3 5 1 5 2  .OO .OO .OO 0. 

1 0010 3 .O1 .01 .OO 0. a 1 1 2 4 0 1 5 3  .OO .OO .OO 0. 

1 0015 4 .O1 . O l  .OO 0. * 1 1 2 4 5 1 5 4  .OO .OO .OO 0. 

1 0020 5 . O l  .01 .OO 0. * 1 1250 155 .OO .OO .OO 0. 

1 0025 6 .01 .01 .OO 0. * 1 1255 156 .OO .OO .OO 0. 

1 0030 7 .01 .O1 .OO 0. t 1 1300 157 .OO .OO .OO 0. 

a 
1 0035 8 .O1 .O1 .OO 0. • 1 1 3 0 5 1 5 8  .OO .OO .OO 0. 

1 0040 9 .01 .01 .OO 0. t 1 1310 159 .OO .OO .OO 0. 

1 0045 10 .01 .01 .OO 0. * 1 1315 160 .OO .OO .OO 0. 

1 0050 11 . O l  .O1 .OO 0. 1 1320 161 .OO .OO .OO 0. 

1 0055 12 .O1 .01 .OO 0. . 1 1325 162 .OO .OO .OO 0. 

1 0100 13 .01 .01 .OO 0. a 1 1 3 3 0 1 6 3  .OO .OO .OO 0. 

1 0105 14 .01 .01 .OO 0. t 1 1 3 3 5 1 6 4  .OO .OO .OO 0. 

1 0110 15 .01 .01 .OO 0. a 1 1340 165 .OO .OO .OO 0. 

1 0115 16 . O l  .01 .OO 0. t 1 1345 166 .OO .OO .OO 0. 

1 0120 17 .O1 .01 .OO 0. a 1 1350 167 .OO .OO .OO 0. 

1 0125 18 . O l  .01 .OO 0. * 1 1355 168 .OO .OO .OO 0. 

1 0130 19 .01 .01 .OO 0. 1 1400 169 .OO .OO .OO 0. 

1 0135 20 .O1 .01 .OO 0. * 1 1405 170 .OO .OO .OO 0. 

1 0140 21 .01 .01 .OO 0. * 1 1410 171 .OO .OO .OO 0. 

1 0145 22 .01 .01 .OO 0. * 1 1415 172 .OO .OO .OO 0. 

1 0150 23 .01 .01 .OO 0. * 1 1420 173 .OO .OO .OO 0. 

1 0155 24 .O1 .O1 .OO 0. * 1 1 4 2 5 1 7 4  .OO .OO .OO 0. 

1 0200 25 .01 .01 .OO 0. * 1 1430 175 .OO .OO .OO 0. 

1 0205 26 .01 .O1 .OO 0. * 1 1 4 3 5 1 7 6  .OO .OO .OO 0. 

1 0210 27 .O1 .O1 .OO 0. 1 1440 177 .OO .OO .OO 0. 

1 0215 28 .O1 .O1 .OO 0. = 1 1 4 4 5 1 7 8  .OO .OO .OO 0. 

1 0220 29 .01 .O1 .OO 0. * 1 1450 179 .OO .OO .OO 0. 

1 0225 30 .01 .01 .OO 0. * 1 1455 180 .OO .OO .OO 0. 

1 0230 31 . O l  .01 .OO 0. * 1 1500 181 .OO .OO .OO 0. 

1 0235 32 .01 .01 .OO 0. a 1 15051.82 .OO .OO .OO 0. 

1 0240 33 .01 .O1 .OO 0. * 1 1510 183 .OO .OO .OO 0. 







TOTAL RAINFALL = 1.99, TOTAL LOSS = 1.44, TOTAL EXCESS = .55 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

9. 4.58 3. 1. 1. 1. 
(INCHES) ,544 .544 .544 .544 

(AC-FT) 1. 1. 1. 1. 

CUMULATIVE AREA = .04 SQ MI 

127 KK * Conflu * ence 91-94 u i t h  phase 2 
* * 
************.* 

129 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 

PSCAL 0. HYDROGRAPH PLOT SCALE 

128 HC HYDROGRAPH COMBINATION 
ICMlP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION C o n f l u  

SUM OF 2 HYOROGRAPHS 

***********************t*********"~""*"~""*""*tttt*t*tt*tt*t*tt.t*t*tt*t*t*********t*****"**"**"""*""",*~"*""*""*.**.*..,*,*,.**,,*,* . * 
OA MON HRHN ORD FLOW * OA MON HRMN OR0 FLOU * OA MON HRMN OR0 FLOW * DA MON HRMN ORD FLOY 

" . " 
1 0000 1 0. * 1 0615 76 52. * 1 1230 151 7. * 1 1845 226 0. 
1 0005 2 0. * 1 0620 7 7  49. 1 1235 152 7. * 1 1850 227 0. 
1 0010 3 0. * 1 0625 78 46. * 1 1240 153 6. * 1 1855 228 0. 

1 0015 4 0. 1 0630 79 43. * 1 1245 154 6. * 1 1900 229 0. 
1 0020 5 0. * 1 0635 80 41. * 1 1250 155 6. + 1 1905 230 0. 
1 0025 6 0. . 1 0640 81 39. * 1 1255 156 6. 1 1910 231 0. 
1 0030 7 0. 1 0645 82 37. * 1 1300 157 6. * 1 1915 232 0. 

1 0035 8 0. * 1 0650 83 35. * 1 1305 158 6. * 1 1920 233 0. 
1 0040 9 0. * 1 0655 84 34. * 1 1310 159 6. 1 1925 234 0. 
1 0045 10 0. * 1 0700 85 32. * 1 1315 160 6. * 1 1930 235 0. 

1 0050 11 0. * 1 0705 86 31. * 1 1320 161 6. * 1 1935 236 0. 





PEAK FLOW TIME MAXIMUM AVERAGE FLOU 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

117. 4.83 43. 12. 12. 12. 
(INCHES) ,524 ,613 ,613 .613 

(AC-FT) 21. 25. 25. 25. 

CUMULATIVE AREA = .76 SQ MI 

************** 
" 

130 KK * Route * water through e x i s t i n g  topography in  Phase 2 and o u t  cu lver ts  

136 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

131 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRlC .OO INITIAL CONDITION 

X .OO MRKING R AND D COEFFICIENT 

132 SV STORAGE 6.1 12.2 20.9 

133 SE ELEVATION 977.00 978.00 979.00 

134 SQ DISCHARGE 0. 15. 41. 

135 SE ELEVATION 977.00 978.00 979.00 

COMPUTED STORAGE-WTFLW-ELEVATION DATA 

STORAGE 6.12 12.21 20.88 

OUTFLOW .OO 14.90 41.02 



ELEVATION 977.00 978.00 979.00 

*.*.*.*..*.***.****.**tt******"***.*"*t**.t*************t***.*.****.*****.*~**"***t****.****ttt**.**.*****".***********.*********** 

HYOROGRAPH A T  STATION Route 

DA MON HRMN OR0 OUTFLOW STORAGE 

.......................... 

* 
STAGE * OA MON HRMN OR0 

" 
977.0 ' 1 0820 101 
977.0 1 0825 102 
977.0 * 1 0830 103 
977.0 * 1 0835 104 
977.0 * 1 0840 105 
977.0 ' 1 0845 106 
977.0 ' 1 0850 107 
977.0 ' 1 0855 108 
977.0 * 1 0900 109 

977.0 * 1 0905 110 
977.0* 1 0910111 
977.0 ' 1 0915 112 
977.0 * 1 0920 113 
977.0 ' 1 0925 114 
977.0 ' 1 0930 115 
977.0 * 1 0935 116 

977.0 * 1 0940 117 
977.0 * 1 0945 118 
977.0 . 1 0950 119 
977.0 * 1 0955 120 
977.0 ' 1 1000 121 
977.0 1 1005 122 
977.0 * 1 1010 123 
977.0 * 1 1015 124 

977.0 ' 1 1020 125 

977.0 * 1 1025 126 
977.0 1 1030 127 
977.0 ' 1 1035 128 
977.0' 1 1040129 
977.0 " 1 1045 130 
977.0 * 1 1050 131 

977.0 ' 1 1055 132 
977.0 ' 1 1100 133 
977.0 * 1 1105 134 
977.0 ' 1 1110 135 
977.0 ' 1 1115 136 
977.0 * 1 1120 137 
977.0 ' 1 1125 138 
977.0 * 1 1130 139 
977.0 * 1 1135 140 
977.0 * 1 1140 141 

977.0 1 1145 142 
977.0 * 1 1150 143 
977.0 ' 1 1155 144 

977.0 ' 1 1200 145 

977.0* 1 1205146 
977.0 1 1210 147 

977.0 ' 1 1215 148 

WTFLOW STORAGE 

I*.****.*t**t***********tt 

* 
STAGE * OA MON HRMN ORD 

* 
978.3 ' 1 1640 201 
978.3 * 1 1645 202 
978.3 * 1 1650 203 
978.3 * 1 1655 204 

978.3* 1 1700205 
978.3. 1 1705206 
978.3 1 1710 207 
978.3' 1 1715208 
978.3 ' 1 1720 209 
978.2 1 1725 210 
978.2 1 l i 3 0  211 
978.2 * 1 1735 212 
978.2 ' 1 1740 213 
978.2 ' 1 1745 214 
978.2 * 1 1750 215 
978.2 * 1 1755 216 

978.2 * 1 1800 217 
978.2 * 1 1805 218 
978.2 * 1 1810 219 
978.2 * 1 1815 220 
978.2 ' 1 1820 221 
978.2' 1 1825222 
978.2 * 1 1830 223 
978.2 ' 1 1835 224 
978.1 * 1 1840 225 

978.1 * 1 1845 226 
978.1 1 1850 227 
978.1 * 1 1855 228 
978.1 1 1900 229 
978.1. 1 1905230 

978.1 * 1 1910 231 
978.1 * 1 1915 232 
978.1' 1 1920233 
978.1' 1 1925234 
978.1 * 1 1930 235 
978.1 * 1 1935 236 
978.1 * 1 1940 237 
978.1 1 1945 238 
978.1 * 1 1950 239 
978.0 1 1955 240 
978.0 * 1 2000 241 

978.0 * 1 2005 242 
978.0 * 1 2010 243 
978.0* 1 2015244 

978.0 ' 1 2020 245 

978.0 * 1 2025 246 

978.0 * 1 2030 247 

978.0 * 1 2035 248 

STORAGE STAGE 



a PEAK FLOW T I M E  MAXIMUM AVERAGE FLOU 

6 -HR 24-HR 72 -HR 2 4 . 9 2 - H R  



(CFS) 
23. 7.58 20. 

(INCHES) .247 
(AC-FT) 10. 

PEAK STORAGE TlME 

PEAK STAGE TlME 
6-HR 

(FEET) (HR) 
978.32 7.58 978.20 

CUMULATIVE AREA = 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 24.92-HR 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 2 4 . 9 2 - n ~  



RUNOFF SUMMARY 

FLOW I N  CUBIC FEET PER SECOND 

T l M E  I N  HWRS, AREA I N  SQUARE M I L E S  

OPERATION STATION 

PEAK 

FLOW 

T l M E  OF AVERAGE FLOU FOR MAXIMUM PERIOD 

PEAK 

6 - H W R  24-HOUR 7 2 - H W R  

B A S I N  MAXIMUM T l M E  OF 

AREA STAGE MAX STAGE 

HYDROCRAPH AT 

DEVELO 

ROUTED TO 

N o d e 1 7  

R W T E D  TO 

N o d e l O  

HYDROGRAPH AT 

DEVELO 

2 COMBINED AT 

N o d e l l  

ROUTED TO 

N o d e l O  

HYDROGRAPH AT 

DEVELO 

ROUTED TO 

N o d e 8  

2 COMBINED AT 

N o d e 1 3  

R W T E D  TO 

N o d e l O  

HYDROGRAPH AT 

DEVELO 

ROUTED TO 

N o d e 9  

HYDROGRAPH AT 

D e v e l o  



2 COMBINED A T  , 

Canf Lu 117. 4.83 43. 12. 12. .76 

R W T E D  TO 

Route 23. 7.58 20. 9. 9. .76 

978.32 7.58 

*** NORMAL END O F  HEC-1 "' 



* 
FLOW HYDROGRAPH PACKAGE (HEC-1) * 

SEPTEMBER 1990 
* VERSION 4.0 * 

* 
* RUN DATE 10/16/1997 TIME 09:52:35 * 
* t 

***.t..t***.**.************ttt********"*""""* 

****** ............................... 
* * 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGlNEERlNG CENTER * 
* 6 0 9  SECOND STREET 

DAVIS, CALIFORNIA 9 5 6 1 6  * 
* (916)  7 5 6 - 1 1 0 4  t 

" 
.............................. 

X X XXXXXXX XXXXX X 

X X X  X X XX 

X X X  X X 

XXXXXXX XXXX X XXXXX X 

X X X  X X 

X X X  X X X 

X X XXXXXXX XXXXX XXX 

T H l S  PROGRAM REPLACES ALL PREVIWS VERSIONS OF HEC-1 KNWN AS HECl (JAN 73). HECIGS, HECIDB, AND HEClKU. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FRCU THOSE USED U l T H  THE 19TJ-STYLE INPUT STRUCTURE. 

THE DEFINIT ION OF -AMSKK- ON RM-CARD WAS CHANGED U I T H  REVISIONS DATED 28 SEP 81. T H l S  I S  THE FORTRANTI VERSION 

NEU OPTIONS: DAMBREAK WTFLCU SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:URITE STAGE FREQUENCY, 

0SS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 

KINEMATIC WAVE: NEU F I N I T E  DIFFERENCE ALGORITHM 

MODEL # 2  -' 

Phase 1 Routed Through Channels & Exist. Topo 160-Year 



HEC-1 INPUT PACE 1 

LINE 

KK DEVELOP RAINFALL FOR BASIN G I  

KM 6-HWR RAINFALL PATTERN NO. 1.00 WAS USE0 TO FINO TC 8 R FOR THlS BASIN 
KM THlS BASIN USED RAINFALL REOUCTION FACTOR OF .995 
KM L = 1.17 Kb = ,050 Adj. S lope = 21.3 
BA .413 

PB 2.961 
IN 15 
PC .OOO .008 .016 .025 .033 ,041 ,050 .058 .066 ,074 
PC .087 ,099 . I 1 9  ,138 .216 .377 .834 .911 ,931 .950 
PC ,962 ,973 .983 .991 1.000 
LG .430 ,255 3.500 .515 7.000 
UC .887 ,616 
UA 0 5 16  30 65 77 84 90 94 9 7  
UA 100 
KO 2 

KK Node17 
KM b a s i n  r o u t i n g  through t r a n s f e r  d r a i n  c u l v e r t s  
RS 1 STOR 0 0 
SV 0 .02 .ll .20 1.79 3.38 7.57 13.81 
SE 77.82 78 79 80 81 82 83 84 
SL 77.82 15.70 .6 .5 
SS 83.80 15 2.7 1.5 

KO 2 

KK Node10 
KM Route water  f rom c u l v e r t s  t o  m i d d l e  o f  s u b d i v i s i o n  

RS 1 STOR 0 0 
RC .035 ,035 .035 650 ,0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
RY 15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOPE RAINFALL FOR SUBBASIN G2 
KM 6-HWR RAINFALL PATTERN NO. 1.00 WAS USED TO FIND TC & R FOR THlS BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KM L = .41 Kb = .064 Adj .  S lope = 48.9 
BA .040 
PB 2.961 

LC .430 .255 3.500 0.515 30.000 
UC .458 .477 
UA 0 5 16  30 65 77 84 90 94 97 
UA 100 
KO 2 

KK Node7 
KM Route f l o u  through b a s i n  t o  r m v e  developed area s t o r a g e  

RS 1 STOR 0 0 
SV 0 2.13 2.15 2.16 2.17 2.18 2.19 2.20 2.25 2.50 

SV 2.75 





LINE 

HEC-1 INPUT PAGE 2 

I 0  ....... 1 ....... 2 ....... 3 .... ... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK Nodell 
Kt4 conflunce g l  and 92 
HC 2 
KO 2 

KK NodelO 

KH Route water from cu l ve r t s  t o  middle of  subd iv is ion 

RS 1 STOR 0 0 
RC .035 .035 .035 650 .0022 15 

RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
R Y  15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOPE RAINFALL FOR G3 

KH 6-HWR RAINFALL PATTERN NO. 1.00 WAS USED TO FlND TC 8 R FOR THlS BASIN 

Kt4 THlS BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KH L = .30 Kb = .072 Adj. SLope = 60.9 
BA ,010 
PB 2.961 
LC ,430 ,255 3.500 .515 30.000 

KK Node8 
KH Route area through subdiv is ion t o  remove re ten t i on  storage 

RS 1 STOR 0 0 
SV 0 .58 .60 .61 .62 .63 .64 

SO 0 0 10 20 30 40 50 
KO 2 

KK Node13 
KH confluence 81-92 wi th  93 
KO 2 
HC 2 
KO 2 

KK NodelO 
KH Route water from middle of subd iv is ion t o  o l d  mcdouell 

RS 1 STOR 0 0 
RC .035 .035 .035 650 .0022 15 

R X  0 20 120 136.6 146.6 162.2 262.2 282.2 
R Y  15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOP RAINFALL FOR SUBBASIN C4 

Kt4 6-HWR RAINFALL PATTERN NO. 1.00 WAS USED TO FlND TC 8 R FOR THIS BASIN 

KH THlS BRSlW USED RAINFALL REDUCTION FACTOR OF .995 
Kt4 L = .98 Kb = .064 Adj. Slope a 26.3 
BA ,252 





HEC-1 INPUT PACE 3 

LINE 

KK Node9 
KM Route water through detent ion basin t o  remove s u M i v i s i a n  storage 
RS 1 STOR 0 0 
SV 0 7.58 8 9 10 
SE 0 10 11 12 13 
SL 0 1 .6 .5 
SS 10 25 2.7 1.5 
KO 2 

KK Node15 
KM confluence 91-92-g3 with 94 

HC 2 
KO 2 

KK Oevelope r a i n f a l l  f o r  phase 2 area 
KM 6-HOUR RAINFALL PATTERN NO. 1.00 UAS USED TO FINO TC B R FOR THIS BASIN 
KM Tnls BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KM L = .072 Kb = .064 Adj. Slope = 9.9 
8A .043 
PB 2.961 
LC .430 ,255 3.500 ,515 0.000 
UC ,604 .485 

U A 0 5 16 30 65 77 84 90 94 
UA 100 
KO 2 

KK Confluence 91-94 u i t h  phase 2 
HC 2 

KO 2 

KK Route water through e x i s t i n g  topography i n  Phase 2 and out cu lver ts  

RS 1 ELEV 974 0 
SV 0 6.12 12.21 20.88 32.25 46.84 65.17 86.92 111.77 
SE 974 977 978 979 980 981 982 983 984 
SO 0 0 14.90 41.02 90.10 151.37 220.14 286.54 345.40 
SE 974 977 978 979 980 981 982 983 984 
KO 2 

ZZ 



* 
* FLOOD HYDROGRAPH PACKAGE (HEC-1 )  * * :  SEPTEMBER 1 9 9 0  * 
* VERSION 4 . 0  * 
* * 

RUN DATE 0 6 / 0 9 / 1 9 9 8  T l M E  16:04:34 * 
* t 

..................................... 

*************.****""*.*.**.******t*tttt 

" . 
* U.S. ARMY CORPS OF ENGINEERS 

* HYDROLOGIC ENGINEERING CENTER * 
• 609 SECOND STREET 

* DAVIS ,  CAL IFORNIA  9 5 6 1 6  

* ( 9 1 6 )  7 5 6 - 1 1 0 4  * 
t 

**X*******t***t**t****"*.*"""..***tt*t. 

3 1 0  OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

I P L O T  0 PLOT CONTROL 

OSCAL 0. HYDROGRAPH PLOT SCALE 

I T  HYDROGRAPH T IME DATA 

NMlN 5 MINUTES I N  COMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 

I T I M E  0 0 0 0  STARTING T IME 

NO 3 0 0  NUMBER OF HYDROGRAPH ORDINATES 

NDDATE 2 D ENDING DATE 

NDTIME 0 0 5 5  ENDING T IME 

ICENT 1 9  CENTURY MARK 

COMPUTATION INTERVAL .08 HOURS 

TOTAL T l M E  BASE 24.92 H W R S  

ENGLISH U N I T S  

DRAINAGE AREA SQUARE M I L E S  

P R E C I P I T A T I O N  DEPTH INCHES 

LENGTH, ELEVATION FEET 

FLOW CUBIC FEET PER SECOND 

STORAGE VOLUME ACRE-FEET 

SURFACE AREA ACRES 

TEMPERATURE DEGREES FAHRENHEIT 

*** *** *** *** **t *** *.. *.. t*" **t **t *** *** **. tt* t*. t*. *** *** *** *** **t *** *** **t *** *t* .** tt* tt* tt* .t* r*. 

************** 
* * 

4 KK * DEVELO * P R A I N F A L L  FOR B A S I N  G1 
* . 
*************X 

6-HOUR RAINFALL  PATTERN NO. 1 . 0 0  WAS USED TO F IND TC & R FOR T H l S  B A S I N  

T H l S  B A S I N  USED RAINFALL  REDUCTION FACTOR OF , 9 9 5  

L = 1 . 1 7  K b  = .050  A d j .  S l o p e  = 2 1 . 3  * 10 I N  T IME DATA FOR INPUT T I M E  SERIES 

J X M l N  1 5  T IME INTERVAL I N  MINUTES 



JXOATE 1 0 STARTING DATE 
JXTIME 0 STARTING TIME 

18 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
PSCAL 0. HYOROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

8 BA SUBBASIN CHARACTERISTICS 

TAREA .41 SUBBASIN AREA 

PRECIPITATION DATA 

9 PB STORM 2.96 BASIN TOTAL PRECIPITATION 

11 P I  INCREMENTAL PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.OO .OO .OO .O1 .O1 .O1 .01 .O1 .01 .03 
.03 .03 .05 .05 .05 .15 .15 .15 .03 .03 
.03 .Ol .O1 . O l  .01 .01 .01 .OO .OO .OO 
.oo .oo .oo .oo .oo .oo .oo .OD .oo .oo 
.oo .oo 

14 LG GREEN AND AMP1 LOSS RATE 
STRTL .43 STARTING LOSS 

DTH .25 MOISTURE DEFICIT 
PSlF 3.50 UETTING FRONT SUCTION 

XKSAT .51 HYDRAULIC CONDUCTIVITY 
RTlMP 7.00 PERCENT IMPERVIWS AREA 

15 UC CLARK UNITGRAPH 
TC .89 TIME OF CONCENTRATION 

R .62 STORAGE COEFFICIENT 

16 UA . ACCUMULATED-AREA VS. TIME, 11 ORDINATES 
.O 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 

100.0 

UNlT HYDROGRAPH PARAMETERS 
CLARK TC= .89 HR, R= .62 HR 

SNYDER TP- .50 HR. CP= .46 

UNlT HYDROGRAPH 
44 END-OF-PERIW ORDINATES 

10. 38. 79. 154. 228. 249. 246. 237. 223. 207. 
190. 170. 148. 129. 113. 99. 86. 75. 66. 57. 
50. 44. 38. 33. 29. 25. 22. 19. 17. 15. 
13. 11. 10. 9. 8. 7. 6. 5. 4. 4. 

3. 3. 3. 2. 



HYDROGRAPH A T  STATION OEVELO 

OA MON HRMN ORD R A I N  LOSS EXCESS 

r******t******+*t...***~~************* 

" 
COMP 0 - OA MON HRHN OR0 RAIN LOSS EXCESS CWP 0 

" 
0. * 1 1230 151 .OO .OO .OO 0. 

0. " 1 1235 152 .OO .OO .OO 0. 
0. * 1 1240 153 .OO .OO .OO 0. 
0. * 1 1245 154 .OO .OO .OO 0. 

0. * 1 1250 155 .OO .OO .OO 0. 
0. * 1 1255 156 .OO .OO .OO 0. 
0. " 1 1300 157 .OO .OO .OO 0. 
1. t 1 1305 158 .OO .OO .OO 0. 
1. t 1 1310 159 .OO .OO .OO 0. 
1. * 1 1315 160 .OO .OO .OO 0. 
1. t 1 1320 161 .OO .OO .OO 0. 

1. * 1 1325 162 .OO .OO .OO 0. 
1. t 1 1330 163 .OO .OO .OO 0. 
1. * 1 1335 164 .OO .OO .OO 0. 
1. * 1 1340 165 .OO .OO .OO 0. 
1. * 1 1345 166 .OO .OO .OO 0. 
1. * 1 1350 167 .OO .OO .OO 0. 
1. t 1 1355 168 .OO .OO .OO 0. 
2. * 1 1400 169 .OO .OO .OO 0. 
2. * 1 1 4 0 5 1 7 0  .OO .OO .OO 0. 
2. * 1 1410 171 .OO .OO .OO 0. 
2. " 1 1415 172 .OO .OO .OO 0. 
2. * 1 1 4 2 0 1 7 3  .OO .OO .OO 0. 
2. % 1 1425 174 .OO .OO .OO 0. 
2. * 1 1430 175 .OO .OO .OO 0. 
2. t 1 1435 176 .OO .OO .OO 0. 
2. * 1 1440 177 .OO .OO .OO 0. 
2. * 1 1445 178 .OO .OO .OO 0. 
2. * 1 1450 179 .OO . .OO .OO 0. 
2. " 1 1455 180 .OO .OO .OO 0. 
2. * 1 1500 181 .OO .OO .OO 0. 
2. * 1 1505 182 .OO .OO .OO 0. 
2. t 1 1510 183 ,130 .OO .OO 0. 
2. * 1 1515 184 .OO .OO .OO 0. 
2. * 1 1 5 2 0 1 8 5  .OO .OO .OO 0. 
2. * 1 1525 186 .OO .OO .OO 0. 
2. * 1 1 5 3 0 1 8 7  .OO .OO .OO 0. 
2. * 1 1535 188 .OO .OO .OO 0. 

3. * 1 1540 189 .OO .OO .OO 0. 
3. * 1 1545 190 .OO .OO .OO 0. 
3. * 1 1550 191 .OO .OO .OO 0. 
3. t 1 1555 192 .OO .OO .OO 0. 
4. t 1 1 6 0 0 1 9 3  .OO .OO .OO 0. 

5. " 1 1605 194 .OO .OO .OO 0. 
6. s 1 1610 195 .OO .OO .OO 0. 
9. * 1 1615 196 .OO .OO .OO 0. 

17. * 1 1620 197 .OO .OO .OO 0. 
36. * 1 1625 198 .OO .OO .OO 0. 

71. t 1 1630 199 .OO .OO .OO 0. 
128. * 1 1635 200 .OO .OO .OO 0. 

197. * 1 1640 201 .OO .OO .OO 0. 

259. * 1 1645 202 .OO .OO .OO 0. 







.***t******tt* 

t t 

19 KK ' Nodel7 * 
" " 
************** 

basin routing through transfer d ra in  culverts 

26 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH RWTING DATA 

21 RS STORAGE ROUTING 

NSTPS 1 NUMBER OF SUBREACHES 
ITYP STOR TYPE OF INITIAL CONDIT ION 

RSVRIC .OO INITIAL CONDITION 
X .OO UORKING R AND D COEFFICIENT 

22 SV STORAGE .O .O .1 .2 1.8 3.4 7.6 13.8 

23 SE ELEVATION 77.82 78.00 79.00 80.00 81 .OO 82.00 83.00 84.00 

24 SL LOU-LEVEL WTLET 

ELEVL 77.82 ELEVATION AT CENTER OF WTLEl 
CAREA 15.70 CROSS-SECTIONAL AREA 
COOL .60 COEFFICIENT 
EXPL .50 EXPONENT OF HEAD 

25 SS SPILLWAY 

CREL 83.80 SPILLWAY CREST ELEVATION 
SPUlD 15.00 SPILLUAY UlDTH 
coau . 2.70 UEIR COEFFICIENT 

EXPU 1.50 EXPONENT OF HEAD 

COUPUTED WTFLOU-ELEVATION DATA 

WTFLOU .OO 109.17 115.06 121.61 128.96 137.24 146.67 157.49 170.03 184.75 
ELEVATION 77.82 79.91 80.14 80.41 80.73 81.12 81.59 82.17 82.89 83.80 

WTFLOU 186.73 187.08 187.48 187.91 188.38 188.90 189.46 190.07 190.73 191.43 
ELEVATION 83.87 83.89 83.90 83.91 83.92 83.94 83.95 83.97 83.98 84.00 

COHPUTEO STORAGE-WTFLOU-ELEVATION DATA 

STORAGE .OO .02 .11 .19 .20 .42 .85 1.37 1.79 1.98 
WTFLOU .OO 32.05 82.07 109.17 111.55 115.06 121.61 128.96 134.72 137.24 

ELEVATION 77.82 78.00 79.00 79.91 80.00 80.14 80.41 80.73 81.00 81.12 

STORAGE 2.73 3.38 4.07 7.09 7.57 12.56 13.03 13.10 13.17 13.25 

WTFLOU 146.67 154.46 157.49 170.03 171.95 184.75 186.73 187.08 187.48 187.91 



ELEVATION 81.59 82.00 82.17 82.89 83.00 83.80 83.87 ' 83.89 83.90 

STORAGE 13.33 13.42 13.51 13.60 13.70 13.81 

WTFLOU 188.38 188.90 189.46 190.07 190.75 191.43 

ELEVATION 83.92 83.94 83.95 83.97 83.98 84.00 

*** UARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 0. TO 109. 
THE ROUTED HYOROGRAPH SHOULD BE EXAMINE0 FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOUS. 

T H I S  CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYOROGRAPH AT STATION Node17 

OA MON HRMN OR0 WTFLOU STORAGE 

******t**tt.*,**.****"***""***"**tt*..*~**.*~ 

* 
STAGE * OA MON HRMN OR0 WTFLOU STORAGE 

* 
77.8 * 1 0820 101 0. .O 

77.8 * 1 0825 102 0. .O 

77.8 * 1 0830 103 0. .O 

77.8 * 1 0835 104 0. .O 

77.8" 1 0840105 0. .O 

77.8 * 1 0845 106 0. .O 

77.8 ' 1 0850 107 0. .O 

77.8 * 1 0855 108 0. .O 

77.8' 1 0900109 0. .O 

77.8' 1 0905110 0. .O 

77.8 * 1 0910 111 0. .O 

77.8 * 1 0915 112 0. .O 

77.8 * 1 0920 113 0. .O 

77.8 * 1 0925 114 0. .O 

77.8 * 1 0930 115 0. .O 

77.8' 1 0935116 0. .O 

77.8' 1 0940117 0. .O 

77.8* 1 0945118 0. .O 

77.8 * 1 0950 119 0. .O 

77.8 * 1 0955 120 0. .O 

77.8 * 1 1000 121 0. .O 

77.8 1 1005 122 0. .O 

77.8 * 1 1010 123 0. .O 

77.8 1 1015 124 0. .O 

77.8 * 1 1020 125 0. .O 

77.8 * 1 1025 126 0. .O 

77.8 1 1030 127 0. .O 

77.8 1 1035 128 0. .O 

77.8 ' 1 1040 129 0. .O 

77.8 * 1 1045 130 0. .O 

77.8 * 1 1050 131 0. .O 

77.8 * 1 1055 132 0. .O 

77.8 * 1 1100 133 0. .O 

77.8 * 1 1105 134 0. .O 

77.8 * 1 1110 135 0. .O 

77.8 * 1 1115 136 0. .O 

77.8 * 1 1120 137 0. .O 

77.8 * 1 1125 138 0. .O 

77.8 * 1 1130 139 0. .O 

77.8 ' 1 1135 140 0. .O 

r l . * . * * * * . . * * * * * * * * t * t * * * t t * * * * t t * t  . 
STAGE * OA MON HRMN OR0 OUTFLOW 

" 
77.8 * 1 1640 201 0. 
77.8 * 1 1645 202 0. 
77.8 * 1 1650 203 0. 
77.8 ' 1 1655 204 0. 
77.8 * 1 1700 205 0. 

77.8 * 1 1705 206 0. 
77.8 ' 1 1710 207 0. 
77.8 * 1 1715 208 0. 
77.8 * 1 1720 209 0. 
77.8 ' 1 1725 210 0. 

77.8 1 1730 211 0. 
77.8 * 1 1735 212 0. 
77.8 ' 1 1740 213 0. 
77.8 * 1 1745 214 0. 

77.8 ' 1 1750 215 0. 
77.8 * 1 1755 216 0. 
77.8 ' 1 1800 217 0. 
77.8 * 1 1805 218 0. 
77.8 * 1 1810 219 0. 
77.8 * 1 1815 220 0. 
77.8 * 1 1820 221 0. 

77.8 * 1 1825 222 0. 
77.8 * 1 1830 223 0. 
77.8 * 1 1835 224 0. 
77.8 ' 1 1840 225 0. 
77.8 * 1 1845 226 0. 
77.8 * 1 1850 227 0. 
77.8 * 1 1855 228 0. 
77.8 * 1 1900 229 0. 

77.8 * 1 1905 230 0. 
77.8 ' 1 1910 231 0. 

77.8 * 1 1915 232 0. 
77.8 * 1 1920 233 0. 
77.8 ' 1 1925 234 0. 
77.8 1 1930 235 0. 

77.8' 1 1935236 0. 

77.8 ' 1 1940 237 0. 

77.8 * 1 1945 238 0. 
77.8 * 1 1950 239 0. 

77.8 ' 1 1955 240 0. 

STORAGE STAGE 





P E A K F L O U  T I M E  MAXIMUM AVERAGE FLOU 
6 -HR 2 4  - HR 72 -HR 24.92-HR 

(CFS) (HR) 
(CFS)  

1 6 8 .  5 . 0 0  5 6 .  * 14.  14 .  14.  
( INCHES) 1 . 2 6 2  1 . 2 6 7  1 . 2 6 7  1 .267  

(AC-FT)  28. 28. 2 8 .  28 .  

PEAK STORAGE T l M E  

PEAK STAGE T l M E  

(FEET) (HR) 
8 2 . 7 7  5 . 0 0  

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

MAXIMUM AVERAGE STAGE 

6-HR 24 -HR 72 -HR 24.92-HR 

7 9 . 2 1  78 .17  7 8 . 1 6  78.16 

CUMULATIVE AREA = .41 SO M I  

a t*. *.. *** **" *** *** *** *** tt* It* .,* *** *** *** *** *** *** *** *** *** *** *** **X *** "I* *** tt* +** *.* *** .** ..* ..* 

2 7  KK * N o d e 1 0  * 
* * 
*.*.********** 

R o u t e  u a t e r  fram c u l v e r t s  t o  m i d d l e  af s u b d i v i s i o n  

33 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

2 9  RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

I T Y P  STOR TYPE OF I N I T I A L  CONDITION 
RSVRIC .OO I N I T I A L  CONDITION 

x .oo WORKING R AND D COEFFICIENT 

30 RC NORMAL DEPTH CHANNEL 
ANL .035 LEFT OVERBANK N-VALUE 

ANCH .035 MAIN CHANNEL N-VALUE 

ANR .035 R IGHT OVERBANK N-VALUE 
RLNTH 6 5 0 .  REACH LENGTH 

SEL , 0 0 2 2  ENERGY SLOPE 

ELMAX 1 5 . 0  MAX. ELEV. FOR STORAGElWTFLOU CALCULATION 



CROSS-SECTION OATA 
. -. LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  R I G H T  OVERBANK - - -  

32 R Y  ELEVATION 15.00 11.00 10.00 5.85 5.85 10.00 11.00 15.00 
31 R X  DISTANCE .OO 20.00 120.00 136.60 146.60 162.20 262.20 282.20 

COMPUTED STORAGE-WTFLOU-ELEVATION OATA 

STORAGE .OO .09 .20 .34 .50 .69 .91 1.16 1.43 1.78 
OUTFLOW .OO 6.32 21.74 46.35 81.01 126.67 184.32 254.90 339.36 449.06 

ELEVATION 5.85 6.33 6.81 7.29 7.78 8.26 8.74 9.22 9.70 10.18 

STORAGE 2.70 4.27 6.04 7.84 9.68 11.55 13.46 15.40 17.38 19.39 
WTFLOW 628.29 931.10 1390.33 1963.47 2640.18 3413.96 4280.30 5235.91 6278.27 7405.46 

ELEVATION 10.67 11.15 11.63 12.11 12.59 13.07 13.56 14.04 14.52 15.00 

*** UARNING *** MODIFIED PULS RWTING MAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETUEEW 255. TO 7405. 
THE RWTED HYDROGRAPH SHWLO BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOUS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYDROGRAPH AT STATION Node10 

DA MON HRHN ORD OUTFLOU STORAGE 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.O 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.O 

.o 

.o 

.o 

.o 

.o 

.o 

" 
STAGE * DA MON HRHN ORD 

* 
5.8 ' 1 0820 101 
5.9' 1 0825102 
5.9' 1 0830103 
5.9 1 0835 104 
5 . 9 *  1 0840105 

5 .9 '  1 0845106 
5.9 ' 1 0850 107 

5.9 * 1 0855 108 
5 . 9 *  1 0900109 

5.9 ' 1 0905 110 
5.9 ' 1 0910 111 

5.9 * 1 0915 112 
5.9 * 1 0920 113 

5.9 * 1 0925 114 
5.9 * 1 0930 115 
5.9 * 1 0935 116 
5.9 * 1 0940 117 
6.0 ' 1 0945 118 

6.0 * 1 0950 119 
6.0 * 1 0955 120 

6.0 1 lOb0 121 
6.0 * 1 1005 122 

6.0 1 1010 123 

6.0 * 1 1015 124 
6.0 * 1 1020 125 

6.0 ' 1 1025 126 

6.0 ' 1 1030 127 

WTFLOU 

0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

0. 
0. 

0. 
0. 

STORAGE 

.o 

.o 

.o 

.o 

.o 

.O 

.o 

.o 

.o 

.o 

.O 

.O 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.O 

.o 

.o 

.o 

.o 

.o 

* 
STAGE * DA MON HRMN ORD 

5.9 * 1 1640 201 
5.9 ' 1 1645 202 
5.9 ' 1 1650 203 
5.9 1 1655 204 

5.9 * 1 1700 205 

5.9 ' 1 1705 206 
5.9 * 1 1710 207 

5.9 * 1 1715 208 
5.9 ' 1 1720 209 

5.9 * 1 1725 210 
5.9 * 1 1730 211 

5.9 ' 1 1735 212 
5.9 ' 1 1740 213 
5.9 ' 1 1745 214 
5.9 ' 1 1750 215 
5.9 ' 1 1755 216 
5.9 * 1 1800 217 
5.9 1 1805 218 

5.9 * 1 1810 219 
5.9 ' 1 1815 220 
5.9 * 1 1820 221 
5 . 9 *  1 1825222 

5.9. 1 1830223 

5 .9 '  1 1835224 

5 . 9 *  1 1840225 

5 . 9 -  1 1845226 
5.9 * 1 1850 227 

WTFLOU 

0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

0. 

0. 
0. 

0. 

STORAGE STAGE 





PEAK FLOU T I M E  MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

168.  5.00 56 .  14.  14 .  1 4 .  
( INCHES) 1 . 2 6 1  1 .267  1 . 2 6 7  1 .267  

(AC-FT)  2 8 .  2 8 .  28. 28 .  

PEAK STORAGE T I M E  

PEAK STAGE T l M E  

(FEET) (HR) 

8.60 5.00 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

CUMULATIVE AREA = .41 SO M I  

*****.*.****** 
" " 

3 4  KK * DEVELO * PE RAINFALL  FOR SUBBASIN G 2  
* * 
***********I** 

6-HOUR RAINFALL  PATTERN NO. 1.00 WAS USED TO F INO TC & R FOR T H l S  B A S I N  
T H l S  B A S I N  USED R A I N F A L L  REDUCTION FACTOR OF . 9 9 5  

L = .41 ~b = . 0 6 4  ~ d j .  S l o p e  = 48 .9  

4 4  KO W T P U T  CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

PSCAL 0 .  HYDROGRAPH PLOT SCALE 



SUBBASIN RUNOFF OATA 

@ 3 8  BA SUBBASIN CHARACTERISTICS 
TAREA .04 SUBBASIN AREA 

PRECIPITATION OATA 

39 PB STORM 2.96 BASIN TOTAL PRECIPITATION 

11 P I  INCREMENTAL PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.OO .OO .OO .01 .01 .01 .01 .01 .01 .03 
.03 .03 .05 .05 .05 .15 .15 .15 .03 .03 
.03 .01 .01 .01 .01 .01 .01 .OO .OO .OO 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo 

40 LG GREEN AND AMPT LOSS RATE 
STRTL .43 STARTING LOSS 

DTH .25 MOISTURE DEFICIT 
PSIF 3.50 WETTING FRONT SUCTION 

XKSAT .51 HYDRAULIC CONDUCTIVITY 
RTIMP 30.00 PERCENT IMPERVIOUS AREA 

41 UC CLARK UNITGRAPH 

TC .46 TIME OF CONCENTRATION 
R .48 STORAGE COEFFICIENT 

42 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES 
.O 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 

100.0 

UNlT HYDROGRAPH PARAMETERS 
CLARK TC= .46 HR, R= .48 HR 

SNYDER TP= .32 HR, CP= .43 

UNlT HYDROGRAPH 
33 ENO-OF-PER100 ORDINATES 

3. 16. 30. 35. 33. 30. 26. 22. 18. 15. 
13. 11. 9. 8. 6. 5. 5. 4. 3. 3. 
2. 2. 2. 1. 1. 1. 1. 1. 1. 0. 
0. 0. 0. 

HYDROGRAPH AT STATION OEVELO 

** l.*******X*******"*""tttt*"~*~~**********~"""""..*~~.***"*"*"".*~*..~***~*~*~*.".**..."******.*"*""*~""""****.*.****.*"******,*** 

* 
DA MON HRMN OR0 RAlN LOSS EXCESS CMlP 0 * OA MDN HRMN ORD RAlN LOSS EXCESS COHP 0 







TOTAL RAINFALL = 2.96, TOTAL LOSS = 1.27, TOTAL EXCESS = 1.69 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) ( H R )  

(CFS) 

45. 4.17 7. 2. 2. 2. 
(INCHES) 1.672 1.683 1.683 1.683 

(AC-FT) 4. 4. 4. 4. 

CUMULATIVE AREA = .04 SQ M I  

Route flow through basin t o  remove developed area storage 



52 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

47 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC .OO INITIAL CONDlTlON 

X .OO WORKING R AND D COEFFlClENl 

48 SV STORAGE .O 2.1 2.2 2.2 2.2 2.2 2.2 2.2 2.3 2.5 
2.8 

50 SO DISCHARGE 0. 0. 10. 15. 20. 25. 30. 35. 40. 45. 
50. 

"' WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR WTFLOWS BETWEEN 0. TO 35. 

THE RWTED HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYOROGRAPH AT STATION Node7 

***********~*******~"**.*.*******t*************.**.*"*~"*".t*"**""*******,**.*~****"**""*""*""""*".******t***t*******."**.~*.*".**. . " 
OA MOM HRMN ORD OUTFLOW STORAGE * DA MON HRHN OR0 WTFLOW STORAGE DA MOM HRMN OR0 WTFLOU STORAGE . " 

1 0000 1 0. .OO 1 0820 101 0. 2.13 * 1 1640 201 0. 2.13 

1 0005 2 0. .OO * 1 0825 102 0. 2.13 1 1645 202 0. 2.13 

1 0010 3 0. .OO 1 0830 103 0. 2.13 * 1 1650 203 0. 2.13 

1 0015 4 0. .OO 1 0835 104 0. 2.13 1 1655 204 0. 2.13 

1 0020 5 0. .OO 1 0840 105 0. 2.13 * 1 1700 205 0. 2.13 

1 0025 6 0. .OO 1 0845 106 0. 2.13 * 1 1705 206 0. 2.13 

1 0030 7 0. .O1 * 1 0850 107 0. 2.13 * 1 1710 207 0. 2.13 

1 0035 8 0. .01 1 0855 108 0. 2.13 1 1715 208 0. 2.13 

1 0040 9 0. .O1 1 0900 109 0. 2.13 * 1 1720 209 0. 2.13 

1 0045 10  0. .O1 * 1 0905 110 0. 2.13 1 1725 210 0. 2.13 

1 0050 11 0. .02 1 0910 111 0. 2.13 1 1730 211 ' 0. 2.13 

1 0055 12 0. .02 1 0915 112 0. 2.13 1 1735 212 0. 2.13 

1 0100 13 0. .03 1 0920 113 0. 2.13 * 1 1740 213 0. 2.13 

1 0105 14 0. .03 * 1 0925 114 0. 2.13 1 1745 214 0. 2.13 

1 0110 15 0. .04 * 1 0930 115 0. 2.13 * 1 1750 215 0. 2.13 

1 0115 16 0. .04 1 0935 116 0. 2.13 1 1755 216 0. 2.13 

1 0120 17  0. .04 * 1 0940 117 0. 2.13 1 1800 217 0. 2.13 

1 0125 18 0. .05 * 1 0945 118 0. 2.13 * 1 1805 218 0. 2.13 

1 0130 19 0. .05 * 1 0950 119 0. 2.13 * 1 1810 219 0. 2.13 

1 0135 20 0. .06 * 1 0955 120 0. 2.13 * 1 1815 220 0. 2.13 

1 0140 21 0. .06 * 1 1000 121 0. 2.13 * 1 1820 221 0. 2.13 

1 0145 22 0. .07 1 1005 122 0. 2.13 * 1 1825 222 0. 2.13 
1 0150 23 0. .07 * 1 1010 123 0. 2.13 * 1 1830 223 0. 2.13 

1 0155 24 0. .08 * 1 1015 124 0. 2.13 * 1 1835 224 0. 2.13 







HYOROGRAPH AT STATION Nodell 

SUM OF 2 HYDROGRAPHS 

............................................................... 

* 
OA MON HRMN OR0 FLOW * DA HON HRMN OR0 FLOW 

* 
1 0000 1 0. * 1 0615 76 29. 
1 0005 2 0. * 1 0620 77 26. 
1 0010 3 0. 1 0625 78 21. 
1 0015 4 0. 1 0630 79 19. 
1 0020 5 0. * 1 0635 80 16. 
1 0025 6 0. * 1 0640 81 14. 
1 0030 7 0. * 1 0645 82 12. 
1 0035 8 0. * 1 0650 83 11. 
1 0040 9 0. * 1 0655 84 9. 
1 0045 10 1. * 1 0700 85 8. 
1 0050 11 1. * 1 0705 86 7. 
1 0055 12 1. * 1 0710 87 6. 

1 0100 13 1. * 1 0715 88 6. 
1 0105 14 1. * 1 0720 89 5. 
1 0110 15 1. * 1 0725 90 5. 
1 0115 16 1. 1 0730 91 4. 
1 0120 17 1. * 1 0735 92 3. 
1 0125 18 1. ' 1 0740 93 2. 
1 0130 19 1. * 1 0745 94 1. 
1 0135 20 1. * 1 0750 95 1. 
1 0140 21 2. * 1 0755 96 1. 
1 0145 22 2. 1 0800 97 0. 
1 0150 23 2. * 1 0805 98 0. 
1 0155 24 2. * 1 0810 99 0. 

1 0200 25 2. * 1 0815 100 0. 
1 0205 26 2. * 1 0820 101 0. 
1 0210 27 2. * 1 0825 102 0. 

1 0215 28 2. * 1 0830 103 0. 

1 0220 29 2. * 1 0835 104 0. 

1 0225 30 2. * 1 0840 105 0. 
1 0230 31 2. * 1 0845 106 0. 
1 0235 32 2. * 1 0850 107 0. 
1 0240 33 2. * 1 0855 108 0. 
1 0245 34 2. * 1 0900 109 0. 
1 0250 35 2. * 1 0905 110 0. 
1 0255 36 2. * 1 0910 111 0. 
1 0300 37 2. * 1 0915 112 0. 
1 0305 38 2. * 1 0920 113 0. 

1 0310 39 2. * 1 0925 114 0. 
1 0315 40 2. * 1 0930 115 0. 
1 0320 41 3. * 1 0935 116 0. 
1 0325 42 3. * 1 0940 117 0. 

1 0330 43 3. 1 0945 118 0. 
1 0335 44 3. 1 0950 119 0. 

1 0340 45 4. 1 0955 120 0. 
1 0345 46 5. * 1 1000 121 0. 
1 0350 47 9. 1 1005 122 0. 

1 0355 48 19. 1 1010 123 0. 

I************..**.*.****" . 
' OA MON HRMN OR0 
t 

1 1230 151 
* 1 1235 152 

1 1240 153 
* 1 1245 154 
* 1 1250 155 
* 1 1255 156 
* 1 1300 157 
* 1 1305 158 
* 1 1310 159 
* 1 1315 160 

1 1320 161 
1 1325 162 

1 1330 163 
* 1 1335 164 
* 1 1340 165 
* 1 1345 166 
* 1 1350 167 
* 1 1355 168 
* 1 1400 169 
* 1 1405 170 
* 1 1410 171 
' 1 1415 172 
* 1 1420 173 

* 1 1425 174 
* 1 1430 175 

1 1435 176 
* 1 1440 177 

1 1445 178 
* 1 1450 179 

* 1 1455 180 
* 1 1500 181 
* 1 1505 182 

* 1 1510 183 
1 1515 184 

* 1 1520 185 
1 1525 186 

* 1 1530 187 
* 1 1535 188 

* 1 1540 189 
* 1 1545 190 
* 1 1550 191 
* 1 1555 192 
* 1 1600 193 

1 1605 194 

* 1 1610 195 

1 1615 196 

* 1 1620 197 

* 1 1625 198 

............................................. 

* 
FLOW OA MDN HRMN OR0 FLOW . 

0. * 1 1845 226 0. 

0. * 1 1850 227 0. 
0. 1 1855 228 0. 
0. * 1 1900 229 0. 
0. 1 1905 230 0. 
0. * 1 1910 231 0. 
0. * 1 1915 232 0. 

0. * 1 1920 233 0. 
0. * 1 1925 234 0. 
0. * 1 1930 235 0. 
0. 1 1935 236 0. 
0. * 1 1940 237 0. 

0. 1 1945 238 0. 
0. * 1 1950 239 0. 

0. * 1 1955 240 0. 
0. * 1 2000 241 0. 
0. 1 2005 242 0. 
0. 1 2010 243 0. 



PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

193. 4 .58  59. 15. 14. 14. 

(INCHES) 1.210 1.216 1.216 1.216 

(AC-FT) 29. 29. 29. 29. 

CUMULATIVE AREA = .45 SO MI 

Route water  f rom c u l v e r t s  t o  m i d d l e  of  s u M i v i s i o n  

*** *** *I* *** I** *** *** t*. *.. 

63 KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

PSCAL 0. HYDROGRAPH PLOT SCALE 



HYDROGRAPH ROUTING OATA 

59 RS STORAGE R O ~ T I  NG 

NSTPS 1 NUMBER OF SUBREACHES 
ITYP STOR TYPE OF INITIAL CONOlTlON 

RSVRIC .00 INITIAL CONDITION 
X .OO UORKING R AN0 D COEFFICIENT 

60 RC NORMAL DEPTH CHANNEL 

ANL ,035 LEFT OVERBANK N-VALUE 
ANCH ,035 MAIN CHANNEL N-VALUE 

ANR ,035 RIGHT OVERBANK N-VALUE 
RLNTH 650. REACH LENGTH 

SEL ,0022 ENERGY SLOPE 
ELMAX 15.0 MAX. ELEV. FOR STORAGE/WTFLOU CALCULATION 

CROSS-SECTION DATA 
... LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

62 RY ELEVATION 15.00 11.00 10.00 5.85 5.85 10.00 11.00 15.00 
61 RX DISTANCE .OO 20.00 120.00 136.60 146.60 162.20 262.20 282.20 

COHPUTED STORAGE-WTFLOU-ELEVATlON OATA 

STORAGE .OO .09 .20 .34 .50 .69 .91 1.16 1.43 1.78 
WTFLOU .OO 6.32 21.74 46.35 81.01 126.67 184.32 254.90 339.36 449.06 

ELEVATION 5.85 6.33 6.81 7.29 7.78 8.26 8.74 9.22 9.70 10.18 

STORAGE 2.70 4.27 6.04 7.84 9.68 11.55 13.46 15.40 17.38 19.39 
WTFLOU 628.29 931.10 1390.33 1963.47 2640.18 3413.96 4280.30 5235.91 6278.27 7405.46 

ELEVATION 10.67 11.15 11.63 12.11 12.59 13.07 13.56 14.04 14.52 15.00 

*** WARNING '*' MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETWEEN 255. TO 7405. 
THE RWTED HYDROGRAPH SHWLO BE EXAMINED FOR OSCILLATIONS OR WTFLOVS GREATER THAN PEAK INFLOUS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYDROGRAPH AT STATION NadelO 

.................................................................................................................................. 

t " 
OA MON HRMN OR0 WTFLOU STORAGE STAGE * DA MON HRMN OR0 WTFLOU STORAGE STAGE DA MON HRMN OR0 WTFLOU STORAGE STAGE 

" * 
1 0000 1 0. .O 5.8 ' 1 0820 101 0. .O 5.9 * 1 1640 201 0. .O 5.8 
1 0005 2 0. .O 5.9 * 1 0825 102 0. .O 5.9 ' 1 1645 202 0. .O 5.8 
1 0010 3 0. .O 5 . 9 *  1 0 8 3 0 1 0 3  0. .O 5.9 * 1 1650 203 0. .O 5.8 
1 0015 4 0. .O 5 . 9 *  1 0 8 3 5 1 0 4  0. .O 5.9 ' 1 1655 204 0. .O 5.8 
1 0020 5 0. .O 5.9 * 1 0840 105 0. .O 5 . 9 "  1 1 7 0 0 2 0 5  0. .O 5.8 

1 0025 6 0. .O 5 . 9 *  1 0 8 4 5 1 0 6  0. .O 5 . 9 *  1 1 7 0 5 2 0 6  0. .O 5.8 
1 0030 7 0. .O 5.9 ' 1 0850 107 0. .O 5.9 ' 1 1710 207 0. .O 5.8 

1 0035 8 0. .O 5.9 ' 1 0855 108 0. .O 5.9 ' 1 1715 208 0. .O 5.8 

1 0040 9 0. .O 5 . 9 *  1 0 9 0 0 1 0 9  0. .O 5.9 ' 1 1720 209 0. .O 5.8 

1 0045 10 0. .O 5.9 * 1 0905 110 0. .O 5.9 * 1 1725 210 0. .O 5.8 

1 0050 11 0. .O 5.9 * 1 0910 111 0. .O 5.9 * 1 1730 211 0. .O 5.8 

1 0055 12 1. .O 5.9 * 1 0915 112 0. .O 5.9 * 1 1735 212 0. .O 5.8 





PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 
(CFS) (HR) 

(CFS) 
188. 4 . 6 7  5 9 .  15. 14. 14. 

(INCHES) 1.210 1 . 2 1 6  1 .216 1 . 2 1 6  
(AC-FT) 29. 2 9 .  29. 2 9 .  

EAK STORAGE TlME 

PEAK STAGE TlME 

(FEET) (HR) 
8 . 7 7  4 . 6 7  

CUMULATIVE AREA = . 4 5  SO MI  

*** *** *** *** *.* *** *** *** *.* *.* tt* *** *** *** *** **. *.* t.. *.. **. .I* i*. tt. tt* tt. *** *** *** ***'*.* *** t.. t., 0 



****.********* 
* * 
* DEVELO * PE RAINFALL FOR G3 
* " 
************.* 

6-HOUR RAINFALL PATTERN NO. 1.00 UAS USE0 TO FINO TC 8 R FOR THlS BASIN 
THlS BASIN USED RAINFALL REDUCTION FACTOR OF ,995 

L = .30 K b  = .072 Ad).  S l o p e  = 60.9  

OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASlN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .O1 SUBBASIN AREA 

PRECIPITATION DATA 

STORM 2.96 BASIN TOTAL PRECIPITATION 

INCREMENTAL PRECIPITATION PATTERN 
.oo .oo .oo .00  .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .00  .OD .oo .oo .oo .oo 
.00  .oo .oo .O1 .O1 .O1 .O1 .O1 
.03  .03 .05 .05 .05 .15 .15 .15 
.03  .Ol .O1 .01 .O1 .O1 .01  .oo 
.00  .oo .oo .oo .oo .oo .00  .oo 
.oo .oo 

GREEN AND AMPI LOSS RATE 

STRTL .43  STARTING LOSS 
DTH .25 MOISTURE DEFICIT  

P S l F  3.50 WETTING FRONT SUCTION 
XKSAT .51 HYDRAULIC CONOUCTIVlTY 
RTlMP 30.00 PERCENT IMPERVlWS AREA 

CLARK UNITGRAPH 
TC .30  TIME O f  CONCENTRATION 

R .50  STORAGE COEFFICIENT 

ACCUMULATED-AREA VS. TIME, 1 1  ORDINATES 
.O 5 .0  16.0 30.0 65 .0  77.0 84.0 90.0 

100.0 

UNlT  HYDROGRAPH PARAMETERS 
CLARK TC- .30 HR, R= .50  HR 

SNYDER TP= .24 HR, CP= .36 

U N l T  HYOROGRAPH 

3 4  ENO-OF-PERIW ORDINATES 

2. 6. 9 .  9 .  8. 7. 6. 5. 4. 



HYOROCRAPH AT STATION OEVELO 

DA MOW HRMN ORD RAIN LOSS 

............................ 
* 

EXCESS COHP Q a . 
.oo 0. . 
.oo 0. " 
.oo 0. * 
.oo 0. * 
.oo 0. * 
.oo 0. * 
.oo 0. * 
.OO 0. * 
.oo 0. 
.oo 0. * 
.oo 0. " 
.oo 0. 
.oo 0. * 
.oo 0. * 
.oo 0. t 

.oo 0. * 

.oo 0. * 

.oo 0. " 

.oo 0. . 

.oo 0. t 

.oo 0. . 

.oo 0. . 

.oo 0. * 

.oo 0. . 

.oo 0. * 

.oo 0. 

.oo 0. " 

.oo 0. . 

.oo 0. " 

.oo 0. . 

.oo 0. t 

.oo 0. " 

. 00 0. . 

.oo 0. . 

.01 0. " 

.01 0. * 

.01 0. * 

.01 0. " 

.01 0. * 

.01 0. . 

.02 0. . 

.02 1. 

.02 1. " 

.05 1. * 

.07 1. t 

.08 2. 

DA MON HRMN ORD RAlN LOSS EXCESS CWP a 





TOTAL RAINFALL = 2.96, TOTAL LOSS = 1.27, TOTAL EXCESS = 1.69 

PEAK FLOW TIME MAXIMUM AVERAGE FLOU 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

12. 4.17 2. 0.  0. 0. 
(INCHES) 1.671 1.683 1.683 1.683 
(AC-FT) 1. 1. 1. 1. 



, '  

CUMULATIVE AREA = .O1 SP MI 

*** *** *** *** "t* I*" *** tt* I., it. t*" *** .*I *.* I.. t*. tt* *** *** It. **. *** *** ,** I** a** I*" .t* .** *** tt* *.* *t. 

******.******* . * 
75 KK * Node8 * 

" * 
************** 

Route area through subdivision t o  remove r e t e n t i o n  starage 

80 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

HYOROGRAPH RWTING DATA 

7 7  RS STORAGE RWTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC .00 INITIAL CONDITION 

X .OO UORKING R AND D COEFFICIENT 

STORAGE .O .6 .6 .6 .6 .6 .6 

79 SQ DISCHARGE 0. 0. 10. 20. 30. 40. 50. 

*** WARNING *** MOOIFlED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETUEEN 0. TO 50. 

ThE RWTED HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOWS GREATER THAN PEAK INFLOWS. 
THIS CAY BE CORRECTED BY DECREASIYG THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYOROGRAPH AT STATION Node8 

************************"*..t****t*ttt*~******ttt**t****t*tttttt*ttttt****.,**,*~~*****~****""~""*.*"*****"****tt**tt.*.*t*tt*.**** 

" " 
DA MON HRHN ORD OUTFLOW STORAGE * DA MON HRMN ORD OUTFLOW STORAGE * DA MON HRMN ORD WTFLOU STORAGE 

* * 
1 0000 1 0. .OO * 1 0820 101 0. .58 * 1 1640 201 0. .58 

1 0005 2 0. .OO * 1 0825 102 0. .58 * 1 1645 202 0. .58 

1 0010 3 0. .OO * 1 0830 103 0. .58 * 1 1650 203 0. .58 

1 0015 4 0. .OO * 1 0835 104 0. .58 * 1 1655 204 0. .58 

1 0020 5 0. .OD * 1 0840 105 0. .58 * 1 1700 205 0. .58 

1 0025 6 0. .OO * 1 0845 106 0. .58 * 1 1705 206 0. .58 

1 0030 7 0. .OD * 1 0850 107 0. .58 * 1 1710 207 0. .58 

1 0035 8 0. .OO * 1 0855 108 0. .58 * 1 1715 208 0. .58 

1 0040 9 0. .OO * 1 0900 109 0. .58 1 1720 209 0. .58 

1 0045 10 0. .OO * 1 0905 110 0. ,523 * 1 1725 210 0. .58 

1 0050 11 0. .01 * 1 0910 111 0. .58 * 1 1730 211 0. .58 





PEAK FLOW T I M E  MAXIMUM AVERAGE FLOW 

6 - H R  24 -HR 72 -HR 2 4 . 9 2 - H R  

(CFS)  (HR) 

(CFS)  

8. 4 . 5 8  1. 0 .  0 .  0.  
( I N C H E S )  . 5 9 6  , 5 9 6  , 5 9 6  . 5 9 6  

( A C - F T )  0. 0.  0.  0. 

PEAK STORAGE T I M E  

(AC-FT)  (HR) 

1. 4 . 5 8  

MAXIMUM AVERAGE STORAGE 

6 - H R  24 -HR 7 2 - H R  2 4 . 9 2 - H R  

CUMULATIVE AREA = .O1  SO M I  



* * 
****..******** 

confluence 91-92 u i t h  93 

83 KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYOROGRAPH PLOT SCALE 

85 KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

l PLOT 0 PLOT CONTROL 
QSCAL 0. HYOROGRAPH PLOT SCALE 

84 HC HYOROGRAPH COMBINATION 

l COMP 2 NUMSER OF HYDROGRAPHS TO COMBINE 

HYOROGRAPH AT STATION Node13 
SUM OF 2 HYOROGRAPHS 

*****...* .......................................................................................................................... 

" t * 
OA MON HRMN OR0 FLOU * OA MON HRMN OR0 FLOW * OA MOW HRMN OR0 FLOW * OA MON HRMN ORD FLOW 

* . * 
1 0000 1 0. 1 0615 76 47. * 1 1230 151 0. * 1 1845 226 
1 0005 2 0. * 1 0620 77 33. 1 1235 152 0. 1 1850 227 
1 0010 3 0. * 1 0625 78 26. * 1 1240 153 0. * 1 1855 228 

:: 
0. 

1 0015 4 0. * 1 0630 79 22. 1 1245 154 0. * 1 1900 229 0. 
1 0020 5 0. * 1 0635 80 19. * 1 1250 155 0. * 1 1905 230 0. 
1 0025 6 0. 1 0640 81 17. * 1 1255 156 0. 1 1910 231 0. 
1 0030 7 0. * 1 0645 82 15. * 1 1300 157 0. * 1 1915 232 0. 
1 0035 8 0. * 1 0650 83 13. 1 1305 158 0. * 1 1920 233 0. 
1 0040 9 0. * 1 0655 84 11. * 1 1310 159 0. * 1 1925 234 0. 

1 0045 10 0. * 1 0700 85 10. ' 1 1315 160 0. 1 1930 235 0. 
1 . 0050 11 0. * 1 0705 86 8. * 1 1320 161 0. 1 1935 236 0. 
1 0055 12 1. * 1 0710 8 7  7. * 1 1325 162 0. * 1 1940 237 0. 

1 0100 13 1. * 1 0715 88 7. * 1 1330 163 0. * 1 1945 238 0. 

1 0105 14 1 1 0720 89 6. * 1 1335 164 0. * 1 1950 239 0. 
1 0110 15 1. * 1 0725 90 6. * 1 1340 165 0. * 1 1955 240 0. 
1 0115 16 1. * 1 0730 91 5. * 1 1345 166 0. 1 2000 241 0. 
1 0120 17  1. * 1 0735 92 4. * 1 1350 167 0. * 1 2005 242 0. 
1 0125 18 1. * 1 0740 93 4. * 1 1355 168 0. * 1 2010 243 0. 
1 0130 19 1. * 1 0745 94 3. * 1 1400 169 0. * 1 2015 244 0. 
1 0135 20 1. * 1 0750 95 2. * 1 1405 170 0. * 1 2020 245 0. 
1 0140 21 1. * 1 0755 96 2. 1 1410 171 0. * 1 2025 246 0. 
1 0145 22 1. * 1 0800 9 7  1. ' 1 1415 172 0. * 1 2030 247 0. 
1 0150 23 2. * 1 0805 98 1. * 1 1420 173 0. 1 2035 248 0. 
1 0155 24 2. * 1 0810 99 1. * 1 1425 174 0. * 1 2040 249 0. 
1 0200 25 2. * 1 0815 100 0. * 1 1430 175 0. 1 2045 250 0. 
1 0205 26 2. * 1 0820 101 0. 1 1435 176 0. * 1 2050 251 0. 

1 0210 27 2. * 1 0825 102 0. 1 1440 177 0. * 1 2055 252 0. 

1 0215 28 2. * 1 0830 103 0. 1 1445 178 0. * 1 2100 253 

1 0220 29 2, * 1 0835 104 0. * 1 1450 179 0. * 1 2105 254 0. 

1 0225 30 2. * 1 0840 105 0. 1 1455 180 0. 1 2110 255 
O. 0. . 



PEAK FLOW TIME MAXIMUM AVERAGE FLOU 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

193. 4.67 60. 15. 14. 14. 
(INCHES) 1.197 1.202 1.202 1.202 

(AC-FT) 30. 30. 30. 30. 

CUMULATIVE AREA = .46 SO MI 



*.* *** *** *I* t*. t*. a** *** *.* I." *** *.* *** I*. *** I** t*" .*. "I. tt* *.* *.* *** tt* *** *.* ... *.. ... ..* .** *** .** 0 

Route water from middle of subdivision t o  old mcdowell 

92 KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYOROGRAPH PLOT SCALE 

HYOROGRAPH ROUTING DATA 

88 RS STORAGE RWTINC 

NSTPS 1 NUMBER OF SUBREACHES 
ITYP STOR TYPE OF INITIAL CONOlTlON 

RSVRIC .00 INITIAL CONDITION 
X .00 WORKING R AN0 D COEFFICIENT 

89 R C  NORMAL DEPTH CHANNEL 

ANL .035 LEFT OVERBANK N-VALUE 
ANCH ,035 MAIN CHANNEL N-VALUE 
ANR .035 RIGHT OVERBANK N-VALUE 

RLNTH 650. REACH LENGTH 
SEL .0022 ENERGY SLOPE 

ELMAX 15.0 MAX. ELEV. FOR STORAGE/WTFLOU CALCULATION 

CROSS-SECTION DATA 
..- LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

91 R Y  ELEVATION 15.00 11.00 10.00 5.85 5.85 10.00 11.00 15.00 
90 RX DISTANCE .OO 20.00 120.00 136.60 146.60 162.20 262.20 282.20 

COMPUTED STORAGE-WTFLOU-ELEVATION DATA 

STORAGE .OO .09 .20 .34 .50 .69 .91 1.16 1.43 1.78 

OUTFLOW .OO 6.32 21.74 46.35 81.01 126.67 184.32 254.90 339.36 449.06 
ELEVATION 5.85 6.33 6.81 7.29 7.78 8.26 8.74 9.22 9.70 10.18 

STORAGE 2.70 4.27 6.04 7.84 9.68 11.55 13.46 15.40 17.38 19.39 
WTFLOW 628.29 931.10 1390.33 1963.47 2640.18 3413.96 4280.30 5235.91 6278.27 7405.46 

ELEVATION 10.67 11.15 11.63 12.11 12.59' 13.07 13.56 14.04 14.52 15.00 

'** WARNING "' MODIFIED PULS RWTING MAY BE NUMERICALLY UNSTABLE FOR WTFLOWS BETWEEN 255. TO 7405. 

THE RWTED HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOWS. 

THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

................................................................................................................................... 



HYDROGRAPH A T  STATION Node10 

OA MON HRMN OR0 OUTFLOW STORAGE 

"*"*****""" 
* 

STAGE * OA 
* 

5.8 * 1 
5.9 ' 1 
5.9 * 1 
5.9 * 1 

5.9 * 1 

5.9 ' 1 
5.9 * 1 
5.9 * 1 
5.9 ' 1 
5.9 ' 1 
5.9 ' 1 
5.9 ' 1 
5.9 ' 1 
5.9 " 1 
5.9 * 1 
5.9 * 1 
5.9 ' 1 
5.9 * 1 
5.9 * 1 

5.9 1 
5.9 * 1 
6.0 * 1 
6.0 * 1 
6.0 * 1 
6.0 ' 1 
6.0 ' 1 
6.0 ' 1 
6.0 ' 1 

6.0 * 1 
6.0 * 1 
6.0 * 1 
6.0 * 1 
6.0 * 1 
6.0 * 1 

6.0 * 1 
6.0 * 1 
6.0 ' 1 
6.0 " 1 
6.0 * 1 
6.0 * 1 
6.0 " 1 
6.0 * 1 
6.0 ' 1 
6.0 ' 1 
6.1 ' 1 
6.1 " 1 
6.1 * 1 
6.3 * 1 

6.5 " 1 
6.9 * 1 
7.5 * 1 

7.9 * 1 

MOM HRMN OR0 WTFLOW STORAGE 

'**l~.*..*.****~*tt*.***.******~**..*****.*~*, 

* 
STAGE * OA MOM HRMN OR0 OUTFLOW STORAGE 

* 
5.9 * 1 1640 201 0. .O 
5.9 ' 1 1645 202 0. .O 

5.9 * 1 1650 203 0. .O 

5.9 ' 1 1655 204 0. .O 
5.9 * 1 1700 205 0. .O 

5.9 1 1705 206 0. .O 

5.9 * 1 1710 207 0. .O 

5.9 1 1715 208 0. .O 

5.9 * 1 1720 209 0. .O 

5.9 ' 1 1725 210 0. .O 
5.9 * 1 1730 211 0. .O 

5.9 ' 1 1735 212 0. .O 
5.9 ' 1 1740 213 0. .O 

5.9 * 1 1745 214 0. .O 

5.9 ' 1 1750 215 0. .O 

5.9 * 1 1755 216 0. .O 

5.9 ' 1 1800 217 0. .O 

5.9 * 1 1805 218 0. .O 
5.9 * 1 1810 219 0. .O 

5.9 * 1 1815 220 0. .O 

5.9 * 1 1820 221 0. .O 
5.9 * 1 1825 222 0. .O 

5.9 . 1 1830 223 0. .O 

5.9 * 1 1835 224 0. .O 

5.9 * 1 1840 225 0. .O 
5.9 * 1 1845 226 0. .O 

5.9 * 1 1850 227 0. .O 

5.9 ' 1 1855 228 0. .O 

5.9 1 1900 229 0. .O 

5.9 ' 1 1905 230 0. .O 

5.9 * 1 1910 231 0. .O 

5.9 1 1915 232 0. .O 

5 .9 '  1 1920233 0. .O 

5.9 * 1 1925 234 0. .O 

5.9' 1 1930235 0. .O 
5 . 9 -  1 1935236 0. .O 

5.9 1 1940 237 0. .O 

5.9 * 1 1945 238 0. .O 

5.9 * 1 1950 239 0. .O 

5.8 * 1 1955 240 0. .O 

5.8 * 1 2000 241 0. .O 

5.8 * 1 2005 242 0. .O 

5.8 * 1 2010 243 0. .O 

5.8 * 1 2015 244 0. .O 

5.8 * 1 2020 245 0. .O 

5.8 * 1 2025 246 0. .O 

5.8 * 1 2030 247 0. .O 
5.8 1 2035 248 0. .O 

5.8 * 1 2040 249 0. .O 
5.8 * 1 2045 250 0. .O 

5.8 * 1 2050 251 0. .O 

5.8 * 1 2055 252 0. .O 



PEAK FLOU T I M E  

( C F S )  ( H R )  
( C F S )  

1 9 2 .  4 . 7 5  

( I N C H E S )  

( A C - F T )  

MAXIMUM AVERAGE FLOU 

6 - H R  2 4 - H R  7 2 - H R  2 4 . 9 2 - H R  



PEAK STORAGE T IME 

db (AC-FT) (HR) 
1. 4 . 7 5  

PEAK STAGE T I M E  

(FEET) (HR) 

8.79 4.75 

MAXIMUM AVERAGE STORAGE 
6 -HR 24 -HR 72-HR 24 .92 -HR 

MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 

CUMULATIVE AREA = .46  SO M I  

************** 
" * 

93 KK * DEVELO P RAINFALL  FOR SUBBASIN C4  
t * 
.**,********** 

6 - H W R  RAINFALL  PATTERN NO. 1.00 WAS USED TO F IND TC 8 R FOR T H I S  B A S I N  

T H I S  B A S I N  USED RAINFALL  REDUCTION FACTOR OF , 9 9 5  

L = . 9 8  Kb = , 0 6 4  A d j .  S L a p e  = 26.3 

e 1 0 3  KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

OSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

97 BA SUBBASIN CHARACTERISTICS 

TAREA .25  SUBBASIN AREA 

P R E C I P I T A T I O N  DATA 

98 PB STORM 2.96 B A S I N  TOTAL P R E C I P I T A T I O N  

11 P I  INCREMENTAL P R E C I P I T A T I O N  PATTERN 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .OD 

.oo .oo .OD .oo .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .oo .oo .oo .oo .OO .oo .oo 

.OO .OO .OO .O1 .01 . 0 1  . 0 1  . 0 1  .O1 . 0 3  

. 0 3  .03 .05  .05 .05  .15  . I 5  .15  .03 . 0 3  

. 0 3  .01 .O1 .O1 . 0 1  .O1 .O1 .OO .OO .DO 

.OD .OD .oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo 

99 L C  GREEN AND AMP1 LOSS RATE 

STRTL . 4 3  STARTING LOSS 

DTH .25  MOISTURE D E F I C I T  

P S l F  3 . 5 0  WETTING FRONT SUCTION 

XKS AT .51 HYDRAULIC CONDUCTIVITY 

R T l M P  1 0 . 4 7  PERCENT I M P E R V I W S  AREA 



100 UC CLARK UNITGRAPH 
TC .74 TIME OF CONCENTRATION 

R .58 STORAGE COEFFICIENT 

101 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES 

.O 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
100.0 

UNlT HYDROGRAPH PARAMETERS 

CLARK TC= .74 HR, R= .58 HR 
SNYDER TP= .42 HR, CP= .43 

UNlT HYDROCRAPH 

41 ENO-OF-PERIM ORDINATES 
8. 33. 77. 134. 166. 167. 160. 150. 138. 124. 

107. 93. 80. 69. 60. 52. 45. 39. 34. 29. 

25. 22. 19. 16. 14. 12. 11. 9. 8. 7. 
6. 5. 4. 4. 3. 3. 2. 2. 2. 2. 
1. 

HYDROGRAPH AT STATION DEVELO 







TOTAL RAINFALL  = 2.96, TOTAL LOSS = 1.62, TOTAL EXCESS = 1 .34  

PEAK FLOU T IME MAXIMUM AVERAGE FLOW 
6-HR 24 -HR 72-HR 24.92-HR 

(CFS) (HR) 

(CFS) 

203 .  4.33 36. 9. 9. 9. 
( INCHES) 1.323 1.330 1 . 3 3 0  1 . 3 3 0  

(AC-FT)  1 8 .  18. 18 .  18.  

CUMULATIVE AREA = .25  SO M I  

t.* t.. *** *** *** *** t** *** *** I*, **t I*+ I*" *** ,** *** .** 1"" *** *** t*" *** *** tl* *,* .** **. *** *** **t *** *** r.. 

* . 
*..*********** 

R o u t e  water t h r o u g h  d e t e n t i o n  b a s i n  t o  remove s u M i v i s i o n  s t o r a g e  

1 1 1  KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

OSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROCRAPH R W T I N G  DATA 

1 0 6  RS STORAGE R W T I N G  

NSTPS 1 NUMBER OF SUBREACHES 

I T Y P  STOR TYPE OF I N I T I A L  CONDITION 

RSVR l C .OO I N I T I A L  CONDITION 

X .OO WORKING R AND D C O E F F l C l E N l  

107 SV STORAGE .O 7 . 6  8.0 9.0 1 0 . 0  

1 0 8  SE ELEVATION .OO 1 0 . 0 0  1 1 . 0 0  1 2 . 0 0  1 3 . 0 0  

1 0 9  S L  LOU-LEVEL OUTLET 

ELEVL .OO ELEVATION AT CENTER OF W T L E T  

CAREA 1 . 0 0  CROSS-SECTIONAL AREA 

COOL . 6 0  COEFFICIENT 

EXPL . 5 0  EXPONENT OF HEAD 



110 SS SPILLWAY 

CREL 10.00 SPILLWAY CREST ELEVATION 
SPWIO 25.00 SPILLWAY WIDTH 

CWW 2.70 WEIR COEFFICIENT 
EXPW 1.50 EXPONENT OF HEAD 

COMPUTED OUTFLOW-ELEVATION DATA 

OUTFLOW .OO 3.64 4.02 4.49 5.09 5.87 6.94 8.48 10.89 15.22 
ELEVATION .OO .57 .70 .87 1.12 1.49 2.08 3.10 5.12 10.00 

WTFLOU 15.63 18.27 25.19 38.47 60.20 92.44 137.28 196.78 273.03 368.09 
ELEVATION 10.03 10.12 10.28 10.49 10.76 11.09 11.48 11.92 12.43 13.00 

COMPUTED STORAGE-WTFLOU-ELEVATION DATA 

STORAGE .OO .43 .53 .66 .85 1.13 1.58 2.35 3.88 7.58 
WTFLOW .OO 3.64 4.02 4.49 5.09 5.87 6.94 8.48 10.89 15.22 

ELEVATION .OO .57 .70 .87 1.12 1.49 2.08 3.10 5.12 10.00 

STORAGE 7.59 7.63 7.70 7.78 7.90 8.00 8.09 8.48 8.92 9.00 
WTFLOW 15.63 18.27 25.19 38.47 60.20 83.46 92.44 137.28 196.78 207.59 

ELEVATION 10.03 10.12 10.28 10.49 10.76 11.00 11.09 11.48 11.92 12.00 

STORAGE 9.43 10.00 
WTFLOW 273.03 368.09 

ELEVATION 12.43 13.00 

HYDROGRAPH AT STATION Node9 

+**=.t**t***********""*"."""*".**t*t*****"************t*t*ttt.*t*t**t*tt*t*"~*t*tt**t*t*****t********"***.*******"**"*"*""*"."""*.* 

* * 
)A MON HRMN OR0 WTFLOW STORAGE STAGE * OA HON HRHN OR0 WTFLOW STORAGE STAGE ' OA MON HRMN OR0 WTFLOW STORAGE STAGE 

* * 
1 0000 1 0. .O . O *  1 0820101 13. 5.6 7.4 * 1 1640 201 2. .2 .3 
1 0005 2 0. .O .O * 1 0825 102 13. 5.5 7.3 * 1 1645 202 2. .2 .3 
1 0010 3 0. .O .O ' 1 0830 103 13. 5.4 7.2 ' 1 1650 203 2. .2 . 3  
1 0015 4 0. .O .O ' 1 0835 104 13. 5.4 7.1 * 1 1655 204 2. .2 .3 
1 0020 5 0. .O .O 1 0840 105 13. 5.3 7.0 * 1 1700 205 2. .2 .3 
1 0025 6 0. .O . O *  1 0845106 12. 5.2 6.8 * 1 1705 206 2. .2 .2 
1 0030 7 0. .O .O * 1 0850 107 12. 5.1 6.7 ' 1 1710 207 1. .2 .2 
1 0035 8 0. .O .O * 1 0855 108 12. 5.0 6.6 ' 1 1715 208 1. .2 .2 
1 0040 9 0. .O .O 1 0900 109 12. 4.9 6.5 * 1 1720 209 1. .2 .2 
1 0045 10 0. .O .O * 1 0905 110 12. 4.8 6.4 1 1725 210 1. .1 .2 
1 0050 11 0. .O .O * 1 0910 111 12. 4.8 6.3 ' 1 1730 211 1. .1 .2 
1 0055 12 0. .O .O * 1 0915 112 12. 4.7 6.2 * 1 1735 212 1. .1 .2 
1 0100 13 0. .O .O ' 1 0920 113 12. 4.6 6.1 1 1740 213 1. .1 .2 
1 0105 14 0. .O .1 ' 1 0925 114 12. 4.5 6.0 * 1 1745 214 1. .l .2 
1 0110 15 0. .O . la 1 0930115 12. 4.4 5.9 ' 1 1750 215 1. .1 .I 
1 0115 16 0. .1 .1 ' 1 0935 116 11. 4.4 5.8 * 1 1755 216 1. .1 
1 0120 17 0. 1 .1 * 1 0940 117 11. 4.3 5.7 1 1800 217 1. .1 
1 0125 18 1. 1 .1 ' 1 0945 118 11. 4.2 5.6 * 1 1805 218 1. .1 

:: a 
.1 

1 0130 19 1. 1 .1 1 0950 119 11. 4.1 5.4 * 1 1810 219 1. .1 .1 





PEAK FLOW T l M E  MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

( INCHES) 1 . 0 1 5  1 . 3 3 0  1 . 3 3 0  1 .330  
(AC-FT)  14 .  18.  18.  18.  

PEAK STORAGE T l M E  

(AC-FT) (HR) 
8 .  4.75 

'EAK STAGE T l M E  

(FEET) (HR) 
11 .48  4 . 7 5  

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

MAXIMUM AVERAGE STAGE 
6 -HR 24-HR 72-HR 24.92-HR 

CUMULATIVE AREA = .25 SO M I  

*** *.* t** *** *** *** *** tl* *.I *** t*. tt* **. tt* *** *** *** t*. *** *** *** *** .** *** *** *** *** *** *** *** *** t*. t*. 

" . 
******~******. 

confluence 9 1 - 9 2 - 9 3  wi th 9 4  



115 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT SCALE 

114 HC HYDROGRAPH COMBINATION 

lCOMP 2 NUMBER OF HYOROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION Node15 
sun OF 2 HYDROGRAPHS 

*t*.************************t***t*****t*t*******t****"**.*.*""*.*""""~**"*~"*"~~**.*******.*tt**t*tttt**t*******,**********,*.*.",* 

* * . 
OA MON HRMN OR0 FLOW DA MON HRMN OR0 FLOW * OA MON HRMN OR0 FLOU * DA MON HRMN OR0 F LOY 

* " * 
1 0000 1 0. * 1 0615 76 84. 1 1230 151 8. * 1 1845 226 0. 

1 0005 2 0. * 1 0620 77 60. * 1 1235 152 8. * 1 1850 227 0. 

1 0010 3 0. * 1 0625 78 48. * 1 1240 153 8. * 1 1855 228 0. 
1 0015 4 0. * 1 0630 79 41. * 1 1245 154 8. * 1 1900 229 0. 
1 0020 5 0. * 1 0635 80 37. " 1 1250 155 7. * 1 1905 230 0. 
1 0025 6 0. * 1 0640 81 34. * 1 1255 156 7. * 1 1910 231 0. 
1 0030 7 0. * 1 0645 82 32. * 1 1300 157 7. * 1 1915 232 0. 
1 0035 8 0. * 1 0650 83 30. * 1 1305 158 7. * 1 1920 233 0. 

a 1 0040 9 0. * 1 0655 84 28. * 1 1310 159 7. * 1 1925 234 0. 
1 0045 10 0. 1 0700 85 26. * 1 1315 160 7. * 1 1930 235 0. 
1 0050 11 0. * 1 0705 86 24. * 1 1320 161 7. * 1 1935 236 0. 
1 0055 12 1. * 1 0710 87 23. * 1 1325 162 7. * 1 1940 237 0. 
1 0100 13 1. * 1 0715 88 22. * 1 1330 163 7. * 1 1945 238 0. 
1 0105 14 1. * 1 0720 89 21. ' 1 1335 164 6. 1 1950 239 0. 
1 0110 15 1. 1 0725 90 20. * 1 1340 165 6. * 1 1955 240 0. 

1 0115 16  1. ' 1 0730 91 20. 1 1345 166 6. * 1 2000 241 0. 
1 0120 17  1. 1 0735 92 19. * 1 1350 167 6. * 1 2005 242 0. 
1 0125 18 2. * 1 0740 93 19. * 1 1355 168 6. * 1 2010 243 0. 
1 0130 19 2. * 1 0745 94 18. * 1 1400 169 6. * 1 2015 244 0. 

1 0135 20 2. * 1 0750 95 17. * 1 1405 170 6. * 1 2020 245 0. 
1 0140 21 2. * 1 0755 96 16. * 1 1410 171 6. * 1 2025 246 0. 
1 0145 22 2. 1 0800 9 7  16. ' 1 1415 172 6. * 1 2030 247 0. 

1 0150 23 2. * 1 0805 98 15. ' 1 1420 173 6. * 1 2035 248 0. 
1 0155 24 2. * 1 0810 99 14. * 1 1425 174 5. * 1 2040 249 0. 
1 0200 25 2. * 1 0815 100 14. * 1 1430 175 5. * 1 2045 250 0. 
1 0205 26 2. * 1 0820 101 14. * 1 1435 176 5. * 1 2050 251 0. 
1 0210 2 7  3. * 1 0825 102 13. 1 1440 177 5. * 1 2055 252 0. 
1 0215 28 3. * 1 0830 103 13. * 1 1445 178 5. * 1 2100 253 0. 
1 0220 29 3. * 1 0835 104 13. * 1 1450 179 5. * 1 2105 254 0. 
1 0225 30 3. 1 0840 105 13. * 1 1455 180 5. * 1 2110 255 0. 
1 0230 3 1  3. * 1 0845 106 13. ' 1 1500 181 5. * 1 2115 256 0. 
1 0235 32 3. * 1 0850 107 12. * 1 1505 182 5. * 1 2120 257 0. 
1 0240 33 3. * 1 0855 108 12. * 1 1510 183 5. 1 2125 258 0. 
1 0245 34 3. * 1 0900 109 12. * 1 1515 184 4. 1 2130 259 0. 
1 0250 35 3. * 1 0905 110 12. ' 1 1520 185 4. * 1 2135 260 0. 
1 0255 36 3. * 1 0910 111 12. * 1 1525 186 4. * 1 2140 261 0. 
1 0300 3 7  3. * 1 0915 112 12. * 1 1530 187 4. * 1 2145 262 0. 
1 0305 3 8  3. * 1 0920 113 12. * 1 1535 188 4. * 1 2150 263 0. 



PEAK FLOU TIME MAXIMUM AVERAGE FLOU 
6-HR 24-HR 72-HR 

(CFS) (HR) 
(CFS) 

329. 4.75 86.  24. 23. 
(INCHES) 1.122 1.247 1.247 

(AC-FT) 43. 48. 48. 



D e v e l a  * pe r a i n f a l l  f o r  phase 2 area . " 
******.**.*"* 

6-HOUR R A I N F A L L  PATTERN NO. 1 . 0 0  WAS USED TO F IND TC & R FOR T H l S  B A S I N  

T H l S  B A S I N  USED RAINFALL  REDUCTION FACTOR OF .995  

L = , 0 7 2  Kb = . 0 6 4  A d j .  S l o p e  = 9.9 

OUTPUT CONTROL VARIABLES 

LPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0 .  HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF OATA 

SUEBASIN CHARACTERISTICS 

TAREA . 0 4  SUBBASIN AREA 

P R E C I P I T A T I O N  DATA 

STORM 2 . 9 6  B A S I N  TOTAL P R E C I P I T A T I O N  

INCREMENTAL P R E C I P I T A T I O N  PATTERN 

.oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .oo .oo .oo .oo .oo 

.OD .oo .oo .oo .oo .oo .oo .oo 

.oo .oo .oo . D l  . 0 1  . 0 1  .O1 .O1 

. 0 3  .03 .05  .05 .05 .15 . 1 5  .15  

. 0 3  .O1 .O1 .O1 .O1 .O1 . O l  .OO 

.OD .oo .oo .oo .oo .oo .oo .oo 

.oo .oo 

GREEN AND AMPT LOSS RATE 

STRTL . 4 3  STARTING LOSS 

DTH .25  MOISTURE D E F I C I T  

P S l F  3 .50  UETTING FRONT SUCTION 

XKSAT . 5 1  HYDRAULIC CONDUCTlVlTY 

RT lMP .OD PERCENT I M P E R V I W S  AREA 

CLARK UNITGRAPH 

TC .60 T I M E  OF CONCENTRATION 

R . 4 9  STORAGE COEFFICIENT 

ACCUMULATED-AREA VS. TIME, 1 1  ORDINATES 

.O 5 . 0  16.0 30.0 6 5 . 0  77 .0  8 4 . 0  9 0 . 0  

100.0 

U N I T  HYDROGRAPH PARAMETERS 

CLARK TC= . 6 0  HR, R= .49  HR 

SNYDER TP- .35  HR, CP= . 4 3  

UNIT ~YDROGRAPH 

3 4  END-OF-PERIW ORDINATES 

2. 9. 23. 33. 34 .  3 2 .  3 0 .  26 .  2 3 .  

16. 13.  11. 10. 8. 7. 6. 5. 4 .  

3. 2. 2. 2. 1. 1. 1. 1. 1 .  

1. 0. 0. 0. 



********t*******t.*******"t*t***tt*tt*~"..**.**t***."**"~.**.****""********t*t*****t*t****"*****tt*tt"t*I*.*.****"**"*"*"*,*****.** 

HYOROGRAPH AT STATION Oevela 

OA MON HRMN OR0 RAIN LOSS EXCESS COMP 

It****t***.*****.*..*t..***.tt 

* 
OA MON HRMN ORD 

" 
* 1 1230 151 . 1 1 2 3 5 1 5 2  
a 1 1 2 4 0 1 5 3  
e 1 1 2 4 5 1 5 4  . 1 1250 155 . 1 1255 156 
* 1 1300 157 
e 1 1305 158 
" 1 1310 159 
t 1 1315 160 
* 1 1320 161 . 1 1325 162 
* 1 1330 163 
* 1 1335 164 
* 1 1340 165 
* 1 1345 166 
* 1 1350 167 . 1 1355 168 
t 1 1400 169 
* 1 1405 170 
* 1 1410 171 
* 1 1415 172 
* 1 1420 173 
a 1 1425 174 
a 1 1 4 3 0 1 7 5  

* 1 1435 176 . 1 1 4 4 0 1 7 7  
* 1 1445 178 
" 1 1450 179 
* 1 1455 180 

" 1 1500 181 
a 1 1505 182 

1 1510 183 
s 1 1515 184 

* 1 1520 185 
1 1525 186 

* 1 1530 187 
* 1 1 5 3 5 1 8 8  
* 1 1540 189 

1 1545 190 

* 1 1550 191 
* 1 1555 192 . 1 1600 193 

* 1 1605 194 

* 1 1610 195 

" 1 1615 196 
1 1620 197 

w 1 1625 198 
" 1 1630 199 





TOTAL RAINFALL  = 2.96, TOTAL LOSS = 

PEAK FLOU T I M E  

6 -HR 

(CFS)  (HR) 

(CFS)  
38. 4.25 5 .  

( I N C H E S )  1.141 

( A C - F T )  3. 

1.81, TOTAL EXCESS = 1.15 

CUMULATIVE AREA = 



************"* 
* " 

KK * c o n f l u  * ence 97-94 u i t h  phase 2 
t * 
******** t.t**. 

129 KO OUTPUT CONTROL VARIABLES 

IPRNT 2 P R I N T  CONTROL 

I P L O T  0 PLOT CONTROL 

OSCAL 0. HYDROGRAPH PLOT SCALE 

128 HC HYDROGRAPH COMBINATION 

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH A T  STATION C o n f l u  

sun OF 2 HYDROGRAPHS 

e * * * 
DA MON HRMN OR0 FLOW DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOU * OA MOM HRMN ORD FLOU . " " 



PEAK FLOU T I M E  MAXIMUM AVERAGE FLOU 

6-HR 24-HR 72-HR 

(CFS) 
92. 25. 24. 

( INCHES)  1.122 1.241 1.241 

(AC-FT)  45. 5 0 .  5 0 .  



CUMULATIVE AREA = .76 SO MI 

*** *** * t X  *.* *** I*. *** *** It* *** *** *** **. *.* I** **. *** t*. *** I** *.t t*. I** ttt I.. t** it, +t* *** t*. ... ... .** 

130 KK * Route ' water  through e x i s t i n g  topography i n  Phase 2 and o u t  c u l v e r t s  
* * 
I*.,****.***** 

136 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING OATA 

131 RS STORAGE RWTlNG 
NSTPS 1 NUMBER OF SUBREACHES 

lTYP ELEV TYPE OF INITIAL CONOlTlON 
RSVRlC 974.00 INITIAL CONDITION 

X .OO WORKING R AN0 D COEFFlClENl 

132 SV STORAGE .O 6.1 12.2 20.9 32.3 46.8 65.2 86.9 111.8 

133 SE ELEVATION 974.00 977.00 978.00 979.00 980.00 981.00 982.00 983.00 984.00 

134 SQ DISCHARGE 0. 0. 15. 41. 90. 151. 220. 287. 345. 

135 SE ELEVATION 974.00 977.00 978.00 979.00 980.00 981.00 982.00 983.00 984.00 

COMPUTED STORAGE-WTFLOU-ELEVATION OATA 

STORAGE .OO 6.12 12.21 20.88 32.25 46.84 65.17 86.92 111.77 

WTFLOU .OO .OO 14.90 41.02 90.10 151.37 220.14 286.54 345.40 
ELEVATION 974.00 977.00 978.00 979.00 980.00 981.00 982.00 983.00 984.00 

HYDROGRAPH AT STATION Route 

***************..**t*t*~"*""*"~~*~~"*..*.**"*.****ttt*~~*tt*ttt*tt*t*t*t**t*t*t*ttttt*tttt*t**t**t*tt*tt****t**t*t****tt**t*tt.**** . * 
OA MON HRMN OR0 WTFLOU STORAGE STAGE * DA MON HRMN OR0 WTFLOU STORAGE STAGE * OA MON HRMN OR0 OUTFLOU STORAGE STAGE 

* " 
1 0000 1 0. .O 974.0 * 1 0820 101 55. 24.2 979.3 * 1 1640 201 12. 11.1 977.8 

1 0005 2 0. .O 974.0 * 1 0825 102 54. 23.9 979.3 * 1 1645 202 12. 11.0 977.8 
1 0010 3 0. .O 974 .0 '  1 0 8 3 0 1 0 3  53. 23.7 979.2 1 1650 203 12. 11.0 977.8 
1 0015 4 0. .O 974 .0 '  1 0 8 3 5 1 0 4  52. 23.4 979.2 * 1 1655 204 12. 10.9 977.8 
1 0020 5 0. 0 974.0. 1 0840105  51. 23.1 9 7 9 . 2 *  1 1 7 0 0 2 0 5  12. 10.8 977.8 
1 0025 6 0. .O 9 7 4 . 0 a  1 0 8 4 5 1 0 6  50. 22.9 979.2 ' 1 1705 206 11. 10.8 977.8 





PEAK FLOW T IME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

9 0 .  6 . 2 5  58 .  22. 2 1 .  21. 
( INCHES) , 7 1 1  1 . 0 6 5  1 . 0 6 5  1 .065  

(AC-FT)  29. 43.  43.  4 3 .  

PEAK STORAGE T I M E  

PEAK STAGE T l M E  

(FEET) (HR) 

MAXIMUM AVERAGE STORAGE 
6 -HR 24-HR 72-HR 24.92-HR 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

CUMULATIVE AREA = .76 SO M I  



RUNOFF SUMMARY 

FLOW I N  CUBIC FEET PER SECOND 

T I M E  I N  HWRS,  AREA I N  SQUARE M I L E S  

PEAK 

FLOW 

T I M E  OF AVERAGE FLOW FOR MAXIMUM PERIOD 

PEAK 

6 - H W R  24-HOUR 72-HOUR 

B A S I N  MAXIMUM T l M E  OF 

AREA STAGE MAX STAGE OPERATION STATION 

HYDROGRAPH AT 

DEVELO 

ROUTED TO 

N o d e 1 7  

ROUTED TO 

N o d e l O  

HYDROGRAPH AT 

DEVELO 

R W T E D  TO 

N o d e 7  

2 COMBINED AT 

N o d e l l  

ROUTED TO 

N o d e l O  

HYDROGRAPH AT 

DEVELO 

R W T E O  TO 

N o d e 8  

2 COMBINED AT 

N o d e 1 3  

ROUTED TO 

N o d e 1 0  

HYDROGRAPH AT 

DEVELO 

ROUTED TO 

N o d e 9  

2 COMBINED AT 

N o d e 1 5  

HYDROGRAPH AT 

D e v e l o  



2 COMBINED AT 
Conf l u  348 .  4 .75 9 2 .  2 5 .  24.  .76 

ROUTED TO 

Route 9 0 .  6 .25  5 8 .  2 2 .  2 1 .  .76 

979.99 6.25 

*** NORMAL END OF HEC-1 *** 



" 
* FLMX) HYDROCRAPH PACKAGE (HEC-1) * a :  SEPTEMBER 19W * 
* V E R S I W  4.0 t . 
* RUN DATE 10 /16 /1997 TIME 09:53:10 * 
t * 
.......................................... 

*..**..t**t*******"***.**"**tt"t"***... 

* 
* U.S. ARMY CORPS OF ENGINEERS 

* HYDROLOGIC ENGINEERING CENTER 
* 6 0 9  SECOND STREET * 
* DAVIS, CALIFORNIA 55616 t 

t (916)  756-1104 

" 
*****.**** ..********.*"*."""**"...*"... 

x x xxxxxxx XXXXX x 
X X X  X X xx 
x x x  x X 

XXXXXXX XXXX X xxxxx x 
x x x  x x 
x X X  X X X 

x x xxxxxxx xxxxx xxx 

T H l S  PROCRAM REPLACES ALL PREVIUJS VERSIONS OF HEC-1 KNOUY AS HECl (JAN 73). HEClGS, HECIDB, AND HECIXU. 

THE D E F l N l T l W S  OF VARIABLES -RTIMP- AND -RTIMI -  HAVE CHANGED F R W  THOSE USED WITH THE 1913-STYLE INPUT STRUCTURE. 

THE D E F l N l T l M I  OF -AMSKY- MI RM-CARD UAS CHANGED WITH R E V I S I W S  DATED 28 SEP 81. T H l S  I S  THE FORTRAN77 VERSIW 
NEU OPTIWS:  DAMBREAK W T F L W  SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATIW, DSS:URITE STAGE FREQUENCY, 

DSS:READ TIME SERIES AT DESIRED CALCULATIW INTERVAL LOSS RATE:GREEN AN0 AMPT 1NFILTRATION 

KINEMATIC UAVE: NEU F I N I T E  DIFFERENCE ALGMIITWI 

MODEL # 3  - Phase 1 Agua Frla @ FEood Elevation = 984.0 



HEC-1 INPUT PAGE 1 

LINE ID.... ... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 : 1 
! 

10 model 113 
I T  5 300 

2 
1 

10 

1 

KK DEVELOP RAINFALL FOR BASIN C1 
KM 6-HWR RAINFALL PATTERN NO. 1.23 UAS USED TO F IND TC 8 R FOR T H l S  BASIN 
KM T H l S  BASIN USED RAINFALL REDUCTION FACTOR OF .99O 
KM L = 1.17 Kb = .050 Adj. Slope = 21.3 

1 
BA .413 I 

PB 1.188 1 

KK Node17 
KM basin rout ing through transfer d ra in  culverts 
RS 1 STOR 0 0 
SV 0 .02 . I1 .2 1.79 3.38 7.57 13.81 

KK NDdelO 
KM Route uater frm culverts t o  middle of  subdivision 
RS 1 STDR 0 0 
RC .035 .035 .035 650 ,0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
RY 15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOP€ RAINFALL FOR SUEBASIN C2 
KM 6-HWR RAINFALL PATTERN NO. 1.23 WAS USED TO F I N O  TC 8 R FOR THlS BASIN 
KM T H l S  BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = .41 Kb = .064 Adj. Slope = 48.9 
BA ,040 
PB 1.188 
LG ,430 .255 3.500 0.515 30.000 
UC .796 .881 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 

KK Node7 
1 

KM Route f l ou  through basin t o  r m v e  developed area storage 

RS 1 STOR 0 0 1 
SV 0 2.13 2.15 2.16 2.17 2.18 2.19 2.20 2.25 2.5 
SV 2.75 





HEC-1 INPUT PAGE 2 

KK Nodell 
KM conflunce g l  and 92 
HC 2 
KO 2 

KK NodelO 
KM Route uater from cu lver ts  t o  middle of  subdivis ion 
RS 1 STOR 0 0 
RC ,035 .035 .035 650 ,0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
R Y  15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOPE RAINFALL FOR G3 
KM 6-HWR RAINFALL PATTERN NO. 1.23 WAS USED TO FIND T C  8 R FOR THlS BASIN 
KM THIS BASIN USE0 RAINFALL REDUCTION FACTOR OF ,990 
KM L = .30 Kb = .072 Adj. Slope = 60.9 
BA ,010 
PB 1.188 
LC .430 ,255 3.500 .515 30.000 
UC .642 1.191 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 

KK Node8 
KM Route area through subdivis ion t o  remove re tent ion storage 

RS 1 STOR 0 0 
SV 0 .58 .60 .61 .62 .63 .64 
SO 0 0 10 20 30 40 50 
KO 2 

KK Node13 
KM confluence 91 -92 u i  t h  93 
KO 2 
HC 2 
KO 2 

KK NodelO 
KM Route uater from middle of su td i v i s i on  t o  o ld  mcdouell 
RS 1 STOR 0 0 
RC ,035 .035 ,035 650 ,0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
RY 15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOP RAINFALL FOR SUBBASIN 64 
KM 6-HWR RAINFALL PATTERN NO. 1.23 WAS USED TO F I N O  T C  8 R FOR THlS BASIN 

KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = .98 Kb = ,064 Adj. SLope = 26.3 
BA .252 





PACE 3 

LINE 

KK Node9 
Kt4 Route water through detent ion basin t o  remove subdivis ion storage 

RS 1 STOR 0 0 
SV 0 7.58 7.60 7.70 7.80 
SE 0 10 11 12 13 
SL 0 1 .6 .5 
SS 10 50 2.7 1.5 
KO 2 

KK Node15 
KM confluence 91-92-93 u i t h  94 

HC 2 
KO 2 

KK Develope r a i n f a l l  f o r  phase 2 area 
KH 6-HWR RAINFALL PATTERN NO. 1.00 UAS USED TO FINO TC 8 R FOR T H l S  BASIN 
KH THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,995 
Kt4 L = .072 Kb s .064 Adj. Slope = 9.9 
BA ,043 
PB 1.188 
LO ,430 .255 3.500 .515 0.000 
UC 1.000 0.938 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 

KK Confluence gl-g4 u i t h  phase 2 

HC 2 
KO 2 

KK Route water through ex i s t i ng  topography i n  Phase 2 and close flapgates on cu l v  
RS 1 STOR 0 0 
SV 0 2.50 6.12 12.21 20.88 
SE 974 976 977 970 979 
SP 0 0 0 0 0 
SE 974 976 977 978 979 
KO 2 
22 



* 
FLOOD HYDROGRAPH PACKAGE (HEC-1)  

SEPTEMBER 1990 * 
• VERSION 4.0 * 
" * 
* RUN DATE 0 6 / 0 9 / 1 9 9 8  T l M E  14:12:22 
* t 

*******tt******t*.*"~"~""*"**"**.**ttt.** 

....................................... 
* * 

* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER 
" 609 SECOND STREET t 

* DAVIS,  CAL IFORNIA  9 5 6 1 6  * 
* (916) 7 5 6 - 1 1 0 4  * 
* * 
I*tltl*t*t*t********"*"""*"****tt****tttt 

model # 3  

3 1 0  W T P U T  CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

I T  HYDROGRAPH T IME DATA 

NMIN 5 MINUTES I N  COnPUTATlON INTERVAL 

IDATE 1 0 STARTING DATE 

I T I M E  0 0 0 0  STARTING T I M E  

NO 3 0 0  NUMBER OF HYDROGRAPH ORDINATES 

NOD ATE 2 0 ENDING DATE 

NDTlME 0 0 5 5  ENDING T IME 

ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL . 0 8  H W R S  

TOTAL T lME BASE 24 .92  H W R S  

ENGLISH U N I T S  

DRAINAGE AREA SQUARE MILES 

PRECIP ITATION DEPTH INCHES 

LENGTH, ELEVATION FEET 

FLOU CUBIC FEET PER SECOND 

STORAGE VOLUME ACRE-FEET 

SURFACE AREA ACRES 

TEMPERATURE DEGREES FAHRENHEIT 

*** *** *** *** *** *** **. *** *** *.* *** *** tt* *** tt* t*. *t. .** *** *** *** *** *** *** *** *** X I *  *** *** *** *** **. t*. 

****.*.*.**.*. 
* * 

4 KK * DEVELO * P RAINFALL  FOR B A S I N  G1 
* " 
************** 

6-HMIR RAINFALL  PATTERN NO. 1.23 WAS USED TO F IND TC & R FOR T H l S  BASIN  

T H l S  B A S I N  USED RAINFALL  REDUCTION FACTOR OF , 9 9 0  

L = 1.17 K b  = .050 Adi. S l o p e  = 2 1 . 3  

0 1 0  I N  T IME DATA FOR INPUT T IME SERIES 

JXMlN 15 T IME INTERVAL I N  MINUTES 



JXDATE 1 0 STARTING DATE 
JXTIME 0 STARTING TIME 

18 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

8 BA SUBBASIN CHARACTERISTICS 
TAREA .41 SUBBASIN AREA 

PRECIPITATION DATA 

9 PB STORM 1.19 BASIN TOTAL PRECIPITATION 

11 P I  INCREMENTAL PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.OO .OO .OO .01 .01 .01 .01 . O l  .01 ,113 
.03 .03 .06 .06 .06 .14 .14 .14 .03 .03 
.03 .01 .01 . O l  .01 .01 .O1 .OO .OO . 00 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo 

14 LC GREEN AND AMPT LOSS RATE 
STRTL .43 STARTING LOSS 

OTH .25 MOISTURE DEFICIT 

PSIF 3.50 WETTING FRONT SUCTION 
XKSAT .51 HYDRAULIC CONDUCTIVITY 
RTlMP 7.00 PERCENT IMPERVIOUS AREA 

15 UC CLARK UNITGRAPH 
TC 1.00 TIME OF COh'CENTRATlON 

R .69 STORAGE COEFFICIENT 

16 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES 
.O 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 

100.0 

UNlT HYDROGRAPH PARAMETERS 
CLARK TC= 1.00 HR, R= .69 HR 

SNYDER TP= .54 HR, CP= .44 

UNlT HYDROGRAPH 
50 END-OF-PERIW ORDINATES 

8. 29. 60. 106. 174. 218. 222. 217. 209. 198. 
186. 174. 158. 140. 125. 110. 98. 87. 77. 68. 
61. 54. 48. 42. 37. 33. 29. 26. 23. 21. 
18. 16. 14. 13. 11. 10. 9. 8. 7. 6. 
5. 5. 4. 4. 3. 3. 3. 2. 2. 2. 







TOTAL RAINFALL = 1 .19 ,  TOTAL LOSS = 1 . 0 8 ,  TOTAL EXCESS = .ll 

PEAK FLOW T IME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24 .92 -HR 

(CFS) (HR) 

(CFS) 
1 9 .  4 . 5 0  5. 1 .  1 .  1 .  

( INCHES) .lo7 , 1 1 0  , 1 1 0  , 1 1 0  
(AC-FT) 2.  2 .  2 .  2 .  

CUMULATIVE AREA = . 4 1  SQ M I  



tt* *** **t *** .** *** .** *+* it. *I. *** *** .** **. t*" **t **" *** It* t*" *** *** tt* I** *** *** ttt t.* *.* .*. *** .** I*. 

basin rout ing through transfer dra in  cu lver ts  

26 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
9SCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH RWTING DATA 

21 RS STORAGE RWTINC 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC .OO INITIAL CONDITION 

X .OO WORKING R AND 0 COEFFICIENT 

22 SV STORAGE .O .O .l .2 1.8 3.4 7.6 13.8 

23 SE ELEVATION 77.82 78.00 79.00 80.00 81 .OO 82.00 83.00 84.00 

24 SL LOU-LEVEL WTLET 
ELEVL 77.82 ELEVATION AT CENTER OF WTLET 
CARE A 15.70 CROSS-SECTIONAL AREA 
COQL .60 COEFFICIENT 
EXPL .SO EXPONENT OF HEAD 

25 SS SPILLUAY 
CREL 83.80 SPILLWAY CREST ELEVATION 

SPUlD 15.00 SPILLUAY UIDTH 
CWW 3.00 WEIR COEFFICIENT 
EXPW 1.50 EXPONENT OF HEAD 

COnPUTED WTFLOU-ELEVATION DATA 

WTFLOU .OO 109.17 115.06 121.61 128.96 137.24 146.67 157.49 170.03 184.75 

ELEVATION 77.82 79.91 80.14 80.41 80.73 81.12 81.59 82.17 82.89 83.80 

WTFLOW 186.42 186.80 187.23 187.71 188.24 188.83 189.49 190.20 190.98 191.84 

ELEVATION 83.86 83.87 83.89 83.90 83.91 83.93 83.95 83.96 83.98 84.00 

STORAGE .OO .02 .ll .19 .20 .42 .85 1.37 1.79 1.98 

WTFLOU .OO 32.05 82.07 109.17 111.55 115.06 121.61 128.96 134.72 137.24 
ELEVATION 77.82 78.00 79.00 79.91 80.00 80.14 80.41 80.73 81.00 81.12 

STORAGE 2.73 3.38 4.07 7.09 7.57 12.56 12.95 13.03 13110 13.19 
WTFLOU 146.67 154.46 157.49 170.03 171.95 184.75 186.42 186.80 187.23 187.71 



ELEVATION 81.59 82.00 82.17 82.89 83.00 83.80 83.86 83.87 83.89 83.90 

STORAGE 13.28 13.37 13.47 13.58 13.69 13.81 

WTFLOU 188.24 188.83 189.49 190.20 190.98 191.84 

ELEVATION 83.91 83.93 83.95 , 83.96 83.98 84.00 

*** WARNING *** MOOlFlED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOUS BETWEEN 0. TO 109. 
THE RWTEO HYOROGRAPH SHWLD BE EXAMINE0 FOR OSCILLATIONS OR WTFLOUS GREATER T H A N  PEAK INFLOUS. 
T H I S  CAN 8E CORRECTED BY DECREASING THE T I M E  INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYDROGRAPH AT STATION Node17 

OA MON HRMN ORD CUTFLOU STORAGE 

,*********t**t**.*.**.**.****.*, 

" 
STAGE * DA MOM HRMN ORD WTFLOU STORAGE . 
77.8 * 1 0820 101 0. .O 

77.8 * 1 0825 102 0. .O 

77.8 * 1 0830 103 0. .O 

77.8 * 1 0835 104 0. .O 

77.8 1 0840 105 0. .O 

77.8 * 1 0845 106 0. .O 

77.8 * 1 0850 107 0. .O 

77.8 * 1 0855 108 0. .O 

77.8 * 1 0900 109 0. .O 

77.8' 1 0905110 0. .O 

77.8 ' 1 0910 111 0. .O 

77.8 * 1 0915 112 0. .O 

77.8' 1 0920113 0. .O 

77.8*  1 0925114 0. .O 

77.8 ' 1 0930 115 0. .O 

77.8* 1 0935116 0. .O 

77.8 * 1 0940 117 0. .O 

77.8* 1 0945118 0. .O 

77.8 ' 1 0950 119 0. .O 

77.8 * 1 0955 120 0. .O 

77.8 ' 1 1000 121 0. .O 

77.8 * 1 1005 122 0. .O 

77.8 ' 1 1010 123 0. .O 

77.8 ' 1 1015 124 0. .O 

77.8 * 1 1020 125 0. .O 

77.8 * 1 1025 126 0. .O 

77.8 * 1 1030 127 0. .O 

77.8 * 1 1035 128 0. .O 

77.8 1 1040 129 0. .O 

77.8 * 1 1045 130 0. .O 

77.8 * 1 1050 131 0. .O 

77.8 1 1055 132 0. .O 

77.8 * 1 1100 133 0. .O 

77.8 * 1 1105 134 0. .O 

77.8 * 1 1110 135 0. .O 

77.8 * 1 1115 136 0. .O 

77.8 * 1 1120 137 0. .O 

77.8 * 1 1125 138 0. .O 

77.8 1 1130 139 0. .O 

77.8 * 1 1135 140 0. .O 

,**.**,********.*.***~**.*"*".""~.*"""t**t********.. . 
STAGE DA MON HRMN OR0 WTFLOU STORAGE STAGE 

* 
77.8 * 1 1640 201 0. .O 77.8 
77.8 * 1 1645 202 0. .O 77.8 
77.8 * 1 1650 203 0. .O 77.8 
77.8 ' 1 1655 204 0. .O 77.8 
77.8 * 1 1700 205 0. .O 77.8 

77.8 * 1 1705 206 0. .O 77.8 
77.8 * 1 1710 207 0. .O 77.8 
77.8 ' 1 1715 208 0. .O 77.8 
77.8* 1 1720209 0. .O 77.8 
77.8 " 1 1725 210 0. .O 77.8 
77.8 * 1 1730 211 0. .O 77.8 

77.8 * 1 1735 212 0. .O 77.8 

77.8 ' 1 1740 213 0. .O 77.8 
77.EX 1 1745214 0. .O 77.8 
77.8 * 1 1750 215 0. .O 77.8 
77.8 * 1 1755 216 0. .O 77.8 

77.8 * 1 1800 217 0. .O 77.8 

77.8 * 1 1805 218 0. .O 77.8 

77.8 * 1 1810 219 0. .O 77.8 
77.8 * 1 1815 220 0. .O 77.8 
77.8 * 1 1820 221 0. .O 77.8 
77.8 * 1 1825 222 0. .O 77.8 

77.8 * 1 1830 223 0. .O 77.8 
77.8 ' 1 1835 224 0. .O 77.8 
77.8 * 1 1840 225 0. .O 77.8 
77.8 * 1 1845 226 0. .O 77.8 

77.8 ' 1 1850 227 0. .O 77.8 

77.8 * 1 1855 228 0. .O 77.8 

77.8 * 1 1900 229 0. .O 77.8 
77.8* 1 1905230 0. .O 77.8 
77.8 * 1 1910 231 0. .O 77.8 
77.8 * 1 1915 232 0. .O 77.8 
77.8 1 1920 233 0. .O 77.8 
77.8 ' 1 1925 234 0. .O 77.8 
77.8 * 1 1930 235 0. .O 77.8 
77.8 * 1 1935 236 0. .O 77.8 

77.8 * 1 1940 237 0. .O 77.8 

77.8 * 1 1945 238 0. .O 77.8 
77.8 * 1 1950 239 0. .O 77.8 

77.8 * 1 1955 240 0. .O 77.8 





PEAK FLOU T IME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

19. 4 . 5 0  5. 1. 1. 1. 
( INCHES) . I 0 7  .A10 ,110 ,110 

(AC-FT)  2 .  2. 2. 2 .  

PEAK STORAGE T l M E  MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72.HR 24.92-HR 

PEAK STAGE T IME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72 -HR 24.92-HR 

(FEET) (HR) 

77 .93  4 . 5 0  7 7 . 8 5  77 .83  77 .83  7 7 . 8 3  

CUMULATIVE AREA = . 4 1  SQ M I  

************** 
t * 

2 7  KK * N o d e 1 0  * 
" * 
****** .****... 

R o u t e  w a t e r  from c u l v e r t s  t o  m i d d l e  o f  suMivisian 

. 33 KO W T P U T  CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

HYOROGRAPH R W T l N G  DATA 

2 9  RS STORAGE R M l T l N G  

NSTPS 1 NUMBER OF SUBREACHES 

l T Y P  STOR TYPE OF I N I T I A L  CONDITION 

RSVRlC .OO I N I T I A L  CONDITION 

X .00 WORKING R AND 0 COEFFICIENT 

3 0  RC NORMAL DEPTH CHANNEL 

ANL .035 LEFT OVERBANK N-VALUE 

ANCH ,035  MAIN CHANNEL N-VALUE 

ANR ,035  RIGHT OVERBANK N-VALUE 
RLNTH 650 .  REACH LENGTH 

SEL , 0 0 2 2  ENERGY SLOPE 

ELMAX 15 .0  MAX. ELEV. FOR STORAGEIMITFLOU CALCULATION 



CROSS-SECTION OATA 
-.- LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

32 RY ELEVATION 15.00 11.00 10.00 5.85 5.85 10.00 11.00 15.00 
31 RX DISTANCE .OO 20.00 120.00 136.60 146.60 162.20 262.20 282.20 

COMPUTED STORAGE-WTFLOU-ELEVATION OATA 

STORAGE .OO .09 .20 .34 .SO .69 .91 1.16 1.43 1.78 
WTFLOU .OO 6.32 21.74 46.35 81.01 126.67 184.32 254.90 339.36 449.06 

ELEVATION 5.85 6.33 6.81 7.29 7.78 8.26 8.74 9.22 9.70 10.18 

STORAGE 2.70 4.27 6.04 7.84 9.68 11.55 13.46 15.40 17.38 19.39 
WTFLOU 628.29 931.10 1390.33 1963.47 2640.18 3413.96 4280.30 5235.91 6278.27 7405.46 

ELEVATION 10.67 11.15 11.63 12.11 12.59 13.07 13.56 14.04 14.52 15.00 

*** WARNING *** MODIFIED PULS RWTING MAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETWEEN 255. TO 7405. 
THE RWTED HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOWS GREATER THAN PEAK INFLOWS. 

THIS CAI BE CORRECTED BY DECREASING THE TlWE INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYDROGRAPH AT STATION Node10 

" 
DA MON HRMN ORD WTFLDU STORAGE STAGE * DA MON HRMN OR0 WTFLOU STORAGE STAGE ' OA MON HRMN ORD OUTFLOW STORAGE STAGE 

* " 





PEAK FLOU T IME MAXIMUM AVERAGE FLOU 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 

(CFS) 
18. 4.58 5. 1. 1. 1. 

( INCHES) , 1 0 7  . I 1 0  .I10 , 1 1 0  

(AC-FT) 2. 2. 2. 2 .  

PEAK STORAGE T I M E  

PEAK STAGE T IME 

(FEET) (HR) 

6.71 4 . 5 8  

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92.HR 

MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 

CUMULATlVE AREA = .41 SQ M l  

*...***..**.** 
t . 

3 4  KK * OEVELO * PE RAINFALL  FOR SUBBASIN G2 
" * 
**. ***....**.* 

6-HOUR RAINFALL  PATTERN NO. 1 .23  UAS USED TO FINO TC & R FOR T H l S  B A S I N  

T H l S  B A S I N  USED RAINFALL  REDUCTION FACTOR OF .990 
L = .41 K b  = , 0 6 4  A d j .  S L o p e  = 4 8 . 9  

4 4  KO W T P U T  CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

PSCAL 0.. HYDROGRAPH PLOT SCALE 



SUBBASIN RUNOFF DATA 

38 BA SUBBASIN CHARACTERISTICS 
TAREA .04 SUBBASIN AREA 

PRECIPITATION DATA 

39 PB STORM 1.19 BASIN TOTAL PRECIPITATION 

11 P I  INCREMENTAL PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo .00 .oo .oo . 00 .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .OO .oo .oo . 00 .oo 
.OO .OO .OO .Dl .O1 .O1 .O1 .O1 .01 .03 
.03 .03 .06 .06 .06 .14 .14 .14 .03 .03 
.03 .O1 .O1 .Dl .O1 .O1 .O1 .OO .OO .OO 
.oo .OD .oo .oo . 00 .oo .OD .oo .00 .OD 
.oo .oo 

40 LG GREEN AND AMPT LOSS RATE 
STRTL .43 STARTING LOSS 

OTH .25 MOISTURE DEFICIT 
PSlF 3.50 WETTING FRONT SUCTION 

XKSAT .51 HYDRAULIC CONDUCTIVITY 
RTlMP 30.00 PERCENT IMPERVIWS AREA 

41 UC CLARK UNITGRAPH 
TC .80 TIME OF CONCENTRATION 

R .88 STORAGE COEFFICIENT 

42 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES 
.O 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 

100.0 

UNlT HYDROGRAPH PARAMETERS 
CLARK TC= .80 HR, R =  .88 HR 

SNYDER TP- .51 HR, CP= .38 

UNlT HYDROGRAPH 
60 END-OF-PERIM) ORDINATES 

1. 3. 7. 13. 18. 19. 19. 19. 18. 17. 
16. 14. 13. 12. 11. 10. 9. 8. 7. 7. 
6. 6. 5. 5. 4. 4. 3. 3. 3. 3. 
2. 2. 2. 2. 2. 1. 1. 1. 1. 1. 
1. 1. 1. 1. 1. 1. 1. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

HYDROGRAPH AT STATION OEVELO 

*******************************~***~.*.**.**~*~*""*""*~*******~t*.***.*~*****~~*"*""~"*"**""******tttt*t**t*t*t********.********.,*.* 

* 
DA MON HRMN ORD RAIN LOSS EXCESS COMP Q * DA MON HRMN ORD RAIN LOSS EXCESS COnP P 

* 
1 0000 1 .OO .OO .OO 0. e 1 1230 151 .OO .OO .OO 0. 







TOTAL RAINFALL = 1.19, TOTAL LOSS = .81, TOTAL EXCESS = .38 

PEAK FLOW TIME n~xlnun AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 
(CFS) (HR) 

(CFS) 
5. 4.42 2. 0 .  0. 0 .  

(INCHES) ,361 .375 .375 .375 
(AC-FT) 1. 1. 1. 1. 



Route f low through basin t o  r a v e  developed area s to rage  

52, WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

lPLOT 0 PLOT CONTROL 

OSCAL 0. HYOROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

47 RS STORAGE RWTlNG 

NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 

RSVRIC .OO INITIAL CONDITION 

X .OO UORKING R AND D COEFFICIENT 

48 SV STORAGE .O 2.1 2.2 2.2 2.2 2.2 2.2 2.2 2.3 2.5 

2.8 

50 SO DISCHARGE 0. 0. 20. 30. LO. 50. 60. 70. 100. 150. 
200. 

*** UARNINC *** MCOIFIED PULS RWTING MAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETUEEN 0. TO 100. 

THE RWTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK LNFLOUS. 

l H l S  CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

0 
*****t***t**t**..*"******************.~"*""~"*"***"*****t**t**t*tt*ttt*~"~**~*t*****tt*tttttt*tttttt*t*ttt******~~*******t*t.t*..*." 

HYDROGRAPH AT STATION Node7 

*********t***..t.*.""*"**********t***t*tt*t*t**"*."**~*tt**t**t**t****t**tttttttttttttt********.*~****.****~*"*"*"**"*************** 

* . 
DA MON HRMN OR0 WTFLOU STORAGE * DA HON HRMN ORD WTFLOU STORAGE * DA MON HRMN ORD WTFLOU STORAGE 

* * 
1 0000 1 0. .00 * 1 0820 101 0. .80 * 1 1640 201 0. .80 

1 0005 2 0. .OO * 1 0825 102 0. .80 * 1 1645 202 0. .80 
1 0010 3 0. .OO * 1 0830 103 0. .80 * 1 1650 203 0. .80 

1 0015 4 0. .OO * 1 0835 104 0. .80 * 1 1655 204 0. .80 

1 0020 5 0. .OO * 1 0840 105 0. .80 * 1 1700 205 0. .80 

1 0025 6 0. .00 * 1 0845 106 0. .80 * 1 1705 206 0. .80 

1 0030 7 0. .OO * 1 0850 107 0. .80 * 1 1710 207 0. .80 

1 0035 8 0. .OO * 1 0855 108 0. .80 * 1 1715 208 0. .80 

1 0040 9 0. .OO * 1 0900 109 0. .80 1 1720 209 0. .80 
1 0045 10 0. .OO * 1 0905 110 0. .80 * 1 1725 210 0. .80 
1 0050 11 0. .OO * 1 0910 111 0. .80 * 1 1730 211 0. .80 
1 0055 12 0. .OO * 1 0915 112 0. .80 1 1735 212 0. .80 
1 0100 13 0. .01 * 1 0920 113 0. .80 * 1 1740 213 0. .80 

1 0105 14 0. .01 * 1 0925 114 0. .80 * 1 1745 214 0. .80 

1 0110 15 0. .01 * 1 0930 115 0. .80 * 1 1750 215 0. .80 
1 0115 16  0. .01 1 0935 116 0. .80 1 1755 216 0. .80 
1 0120 17  0. .01 * 1 0940 117 0. .80 * 1 1800 217 0. .80 
1 0125 18  0. .01 * 1 0945 118 0. .80 * 1 1805 218 0. .80 
1 0130 19  0. .01 * 1 0950 119 0. .80 1 1810 219 0. .80 
1 0135 20 0. .02 * 1 0955 120 0. .80 * 1 1815 220 0. .80 
1 0140 21 0. .02 * 1 1000 121 0. .80 * 1 1820 221 0. .80 
1 0145 22 0. .02 * 1 1005 122 0. .80 * 1 1825 222 0. .80 





PEAK FLOU T lME 

6-HR 

(CFS) (HR) 

(CFS) 
0. .08 0 .  

( INCHES) ,000 
(AC-FT) 0. 

PEAK STORAGE T l M E  

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOU 

24-HR 72-HR 24.92-HR 

MAXIMUM AVERAGE STORAGE 

24-HR 72-HR 24.92-HR 

*****.******** 
" * 

53 KK * N o d e l l  * 
* * 
************.* 

conflunce g 1  and 9 2  

5 6  KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

PSCAL 0. HYOROGRAPH PLOT SCALE 

5 5  HC HYOROGRAPH COMBINATION 

ICOnP 2 NUMBER OF HYOROGRAPHS TO COMBINE 





PEAK FLOW TIME MAXIMUM AVERAGE FLOU 

6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

18. 4 . 5 8  5 .  1 .  1. 1. 
(INCHES) .098 . I 0 0  . I 0 0  ,100 

(AC-FT) 2 .  2 .  2 .  2 .  

CUMULATIVE AREA = .45 SQ M I  

Route water from culverts to m i d d l e  of  subdivision 

63 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 



PSCAL 0. HYOROGRAPH PLOT SCALE 

HYOROGRAPH RWTING DATA 

59 RS STORAGE RWTlNG 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC .OO INITIAL CONDlTlON 

X .OO UORKING R AN0 D COEFFICIENT 

60 RC NORMAL DEPTH CHANNEL 
AWL .035 LEFT OVERBANK U-VALUE 

ANCH .035 MAIN CHANNEL N-VALUE 

ANR .035 RIGHT OVERBANK N-VALUE 
RLNTH 650. REACH LENGTH 

SEL .0022 ENERGY SLOPE 
ELMAX 15.0 MAX. ELEV. FOR STORAGE/WTFLOU CALCULATION 

CROSS-SECTION DATA 
- - -  LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

62 RY ELEVATION 15.00 11.00 10.00 5.85 5.85 10.00 11.00 15.00 
61 RX DISTANCE .OO 20.00 120.00 136.60 146.60 162.20 262.20 282.20 

COMPUTED STORAGE-WTFLOW-ELEVATION DATA 

STORAGE .OO .09 .20 .34 .50 .69 .91 1.16 1.43 1.78 

WTFLOW .OO 6.32 21.74 46.35 81.01 126.67 184.32 254.90 339.36 449.06 

ELEVATION 5.85 6.33 6.81 7.29 7.78 8.26 8.74 9.22 9.70 10.18 

STORAGE 2.70 4.27 6.04 7.84 9.68 11.55 13.46 15.40 17.38 19.39 

WTFLOU 628.29 931.10 1390.33 1963.47 2640.18 3413.96 4280.30 5235.91 6278.27 7405.46 
ELEVATION 10.67 11.15 11.63 12.11 12.59 13.07 13.56 14.04 14.52 15.00 

*" WARNING *** MCOIFIED PULS RWTING MAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETWEEN 255. TO 7405. 
THE RWTED HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLGWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYOROGRAPH AT STATION Node10 





PEAK FLOW T IME HAXIHUH AVERAGE F L W  
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

18: 4.75 5. 1. 1. 1. 
( INCHES) , 0 9 8  , 1 0 0  , 1 0 0  , 1 0 0  

(AC-FT) 2 .  2 .  2 .  2 .  

PEAK STORAGE T l M E  

PEAK STAGE T l M E  

(FEET) (HR) 
6 . 6 9  4 . 7 5  

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

CUMULATIVE AREA = .45 SQ MI 



*** *** *+* *** *** *** *t* I.* X I *  **t *** **I *** *** *** I*. rtt t** I** t*. *** **I t*" *** .** *** *** *** tt* **. *** *** " 

a ******,******* 
* * 

6 4  KK * DEVELO * PE RAINFALL  FOR G3 
" * 
***.***.****** 

6-HOUR RAINFALL  PATTERN NO. 1 .23  MAS USED TO FINO TC & R FOR T H l S  BASIN  

T H l S  B A S I N  USED RAINFALL REDUCTION FACTOR OF . 9 9 0  
L = . 3 0  K b  = , 0 7 2  A d j .  S l o p e  = 6 0 . 9  

7 4  KO W T P U T  CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

6 8  BA SUBBASIN CHARACTERISTICS 

TAREA .O1 SUBBASIN AREA 

PRECIP ITATION DATA 

6 9  PB STORM 1.19 BASIN TOTAL PRECIP ITATION 

11 P I  INCREMENTAL PRECIP ITATION PATTERN 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .oo .oo .oo .oo .oo . 00 .oo 

.oo .oo .oo . 00 .oo .oo .oo .oo .oo .oo 

.OO .OO .OO .O1 .O1 .O1 .O1 .O1 . D l  .03 

.03 . 0 3  .06 . 0 6  . 0 6  .14  .14  .14  .03 .03 

.03 .O1 .O1 .O1 .O1 .O1 .O1 .OO .OO .OO 

.oo .oo .oo .oo .DO .oo .oo .oo .oo .oo 

.oo .oo 

70 LG GREEN AND AMPT LOSS RATE 

STRTL .43  STARTING LOSS 

OTH .25  MOISTURE D E F I C I T  

P S l F  3 . 5 0  UETTING FRONT SUCTION 

XKSAT . 5 1  HYDRAULIC CONDUCTIVITY 

RTIMP 3 0 . 0 0  PERCENT I H P E R V I W S  AREA 

71 UC CLARK UNITGRAPH 

TC .64  T IME OF CONCENTRATION 

R 1.19 STORAGE COEFFICIENT 

7 2  UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES 

.O 5 .0  16 .0  3 0 . 0  6 5 . 0  77.0 84 .0  90.0 9 4 . 0  97.0 

100.0 

U N l T  HYDROGRAPH PARAMETERS 

CLARK TC= .64  HR. R= 1.19 HR 

SNYDER TP= .50  HR, CP- . 3 1  

U N l T  HYDROGRAPH 



79 END-OF-PERIW ORDINATES 

HYOROCRAPH AT STATION OEVELO 

................................................................................................................................... 

DA MON HRMN ORD RAIN LOSS EXCESS COMP Q * OA MON HRHN OR0 RAIN LOSS EXCESS CCUP P 

* 
1 0000 1 .OO .OO .OO 0. " 1 1230 151 .OO .OO .OO 0. 
1 0005 2 .OO .OO .OO 0. " 1 1235 152 .OO .OO .OO 0. 
1 0010 3 .OO .OO .OO 0. * 1 1 2 4 0 1 5 3  .OO .OO .OO 0. 
1 001s 4 .oo .oo .oo 0. . 1 121.5 i s i  .oo .oo .oo 0. 
1 0020 5 .OO .OO .OO 0. a 1 1250 155 .OO .OO .OO 0. 

1 0025 6 .OO .OO .OO 0. a 1 1255 156 .OO .OO .OO 0. 

1 0030 7 .OO .OO .OO 0. " 1 1300 157 .OO .OO .OO 0. 
1 0035 8 .OO .OO .OO 0. * 1 1 3 0 5 1 5 8  .OO .OO .OO 0. 
1 0040 9 .OO .OO .OO 0. " 1 1310 159 .OO .OO .OO 0. 

1 0045 10 .OO .OO .OO 0. 1 1315 160 .OO .OO .OO 0. 
1 0050 11 .OO .OO .OO 0. * 1 1320 161 .OO .OO .OO 0. 

1 0055 12 .OO .OO .OO 0. • 1 1325 162 .OO .OO .00 0. 

1 0100 13 .OO .OO .OO 0. * 1 1330 163 .OO .OO .OO 0. 
1 0105 14 .OO .OO .OO 0. t 1 1335 164 .OO .OO .OO 0. 

1 0110 15 .OO .OO .OO 0. * 1 1340 165 .OO .OO .OO 0. 

0 
1 0115 16 .OO .OO .OO 0. * 1 1345 166 .OO .OO .OO 0. 

1 0120 17 .OO .OO .OO 0. * 1 1350 167 .OO .OO .OO 0. 

1 0125 18 .OO .OO .OO 0. t 1 1355 168 .OO .OO .OO 0. 
1 0130 19 .OO .OO .OO 0. * 1 1400 169 .OO .OO .OO 0. 
1 0135 20 .OO .OO .OO 0. e 1 1 4 0 5 1 7 0  .OO .OO .OO 0. 

1 0140 21 .OO .OO .OO 0. t 1 1410 171 .OO .OO .OO 0. 

1 0145 22 .OO .OO .OO 0. a 1 1415 172 .OO .OO .OO 0. 
1 0150 23 .OO .OO .OO 0. a 1 1420 173 .OO .OO .OO 0. 
1 0155 24 .OO .OO .OO 0. 1 1425 174 .OO .OO .OO 0. 

1 0200 25 .OO .OO .OO 0. . 1 1 4 3 0 1 7 5  .OO .OO .OO 0. 
1 0205 26 .OO .OO .OO 0. * 1 1 4 3 5 1 7 6  .OO .OO .OO 0. 

1 0210 27 .OO .OO .00 0. t 1 1 4 4 0 1 7 7  .OO .OO .00 0. 
1 0215 28 .OO .OO .OO 0. * 1 1 4 4 5 1 7 8  .OO .OO .OO 0. 

1 0220 29 .01 .OO .OO 0. • 1 1450 179 .OO .OO .OO 0. 

1 0225 30 .01 .OO .OO 0. t 1 1455 180 .OO .00 .OO 0. 

1 0230 31 .01 .OO .OO 0. 1 1500 181 .OO .OO .OO 0. 

1 0235 32 .OO .OO .OO 0. t 1 1 5 0 5 1 8 2  .OO .OO .OO 0. 

1 0240 33 .OO .OO .OO 0. " 1 1510 183 .OO .OO .OO 0. 

1 0245 34 .OO .OO .OO 0. t 1 1515 184 .OO .OO .OO 0. 

1 0250 35 .01 .01 .OO 0. e 1 1520 185 .OO .OO .OO 0. 

1 0255 36 .01 .01 .OO 0. * 1 1525 186 .OO .OO .OO 0. 

1 0300 37 .01 .01 .OO 0. • 1 1530 187 .OO .OO .OO 0. 
1 0305 38 .01 .01 .OO 0. t 1 1535 188 .OO .OO .OO 0. 

1 0310 39 .01 .01 .OO 0. a 1 1540 189 .OO .OO .OO 0. 
1 0315 40 .01 .01 .OO 0. a 1 1545 190 .OO .OO .OO 0. 





TOTAL RAINFALL = 1 . 1 9 ,  TOTAL LOSS = . 8 1 ,  TOTAL EXCESS = . 3 8  

PEAK FLOU T IME MAXIMUM AVERAGE FLOU 



( INCHES) , 3 5 3  .375  ,375  ,375  

(AC-FT) 0. 0. 0 .  0. 

CUMULATIVE AREA = .O1 SO M I  

R o u t e  area through suMiv is ion to  remove retention storage 

8 0  KO W T P U T  CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

OSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH R W T I N G  DATA 

@ 77 RS STORAGE R W T I N G  

NSTPS 1 NUMBER OF SUBREACHES 

I T Y P  STOR TYPE OF I N I T I A L  CONDITION 

RSVRIC .OO I N I T I A L  CONDITION 

X .ODUORKING R AND D COEFFICIENT 

7 8  SV STORAGE .O .6 .6 . 6  .6 .6 . 6  

79 SO DISCHARGE 0 .  0 .  10. 20. 30.  40.  5 0 .  

*** WARNING *** M W l F l E D  PULS R W T I N G  MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETUEEN 0. TO 50.  

THE R W T E D  HYDROGRAPH SHWLO BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS. 

T H I S  CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYOROGRAPH AT STATION N o d e 8  

.................................................................................................................................... 

* * 
DA MON HRMN OR0 W T F L O U  STORAGE * DA HON HRMN ORD W T F L O U  STORAGE DA MON HRUN ORD WTFLOW STORAGE . * 
1 0 0 0 0  1 0. .OO 1 0 8 2 0  1 0 1  0 .  .19 * 1 1 6 4 0  2 0 1  0. . 20  
1 0 0 0 5  2 0. .OO * 1 0 8 2 5  1 0 2  0 .  .20 1 1 6 4 5  2 0 2  0. . 20  
1 0 0 1 0  3 0. .OO * 1 0 8 3 0  103 0 .  . 20  * 1 1 6 5 0  2 0 3  0 .  . 20  
1 0 0 1 5  4 0. .OO * 1 0 8 3 5  1 0 4  0. .20  * 1 1 6 5 5  2 0 4  0 .  .20 
1 0 0 2 0  5 0 .  .OO * 1 0 8 4 0  1 0 5  0. . 2 0  * 1 1700 2 0 5  0 .  .20 





PEAK FLOW T I M E  MAXIMUM AVERAGE FLOU 
6-HR 24-HR 72 -HR 

(CFS)  (HR) 

(CFS)  

0. .08 0. 0. 0. 
( INCHES) .OOO .OOO ,000 

(AC-FT)  0. 0. 0. 

PEAK STORAGE T l M E  MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72 -HR 

CUMULATIVE AREA = .O1 So M I  



confluence 91-542 with g3 

83 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

85 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

84 HC HYDROGRAPH COWBINATION 

ICWP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION Node13 
sun OF 2 HYDROGRAPHS 

.................................................................................................................................... 

" * t 

DA MON HRMN OR0 FLOU * DA MON HRMN 
* 

1 0000 1 0. * 1 0615 
1 0005 2 0. * 1 0620 
1 0010 3 0. * 1 0625 
1 0015 4 0. 1 0630 
1 0020 5 0. * 1 0635 
1 0025 6 0. * 1 0640 
1 0030 7 0. * 1 0645 
1 0035 8 0. ' 1 0650 
1 0040 9 0. * 1 0655 
1 0045 10 0. 1 0700 
1 0050 11 0, * 1 0705 
1 0055 12 0. * 1 0710 
1 0100 13 0. * 1 0715 
1 0105 14 0. * 1 0720 
1 0110 15 0. 1 0725 
1 0115 16 0. * 1 0730 
1 0120 17  0. * 1 0735 
1 0125 18 0. * 1 0740 
1 0130 19 0. * 1 0745 
1 0135 20 0. 1 0750 
1 0140 21 1. * 1 0755 
1 0145 22 1. * 1 0800 
1 0150 23 1. * 1 0805 
1 0155 24 1. ' 1 0810 

OR0 FLOU * DA MON HRMN OR0 
* 

76 4. * 1 1230 151 
77 4. * 1 1235 152 
78 4. 1 1240 153 
79 3. 1 1245 154 
80 3. * 1 1250 155 
81 3. * 1 1255 156 
82 3. * 1 1300 157 
83 2. * 1 1305 158 
84 2. 1 1310 159 
85 2. * 1 1315 160 
86 2. * 1 1320 161 
8 7  1 1 1325 162 
88 1. * 1 1330 163 
89 1. 1 1335 164 
90 1. * 1 1340 165 
91 1. ' 1 1345 166 
92 1. * 1 1350 167 
93 1. * 1 1355 168 
94 1. * 1 1400 169 

95 1. 1 1405 170 
96 1. * 1 1410 171 
9 7  0. * 1 1415 172 
98 0. 1 1420 173 
99 0. 1 1425 174 

FLOU * DA MON HRMN 
* 

0. * 1 1845 
0. * 1 1850 
0. * 1 1855 
0. * 1 1900 
0. * 1 1905 
0. * 1 1910 
0. * 1 1915 
0. * 1 1920 
0. * 1 1925 
0. * 1 1930 
0. * 1 1935 
0. * 1 1940 
0. 1 1945 
0. * 1 1950 
0. 1 1955 
0. * 1 2000 

0. * 1 2005 
0. 1 2010 
0. * 1 2015 
0. * 1 2020 
0. 1 2025 
0. * 1 2030 

0. * 1 2035 
0. * 1 2040 

OR0 FLOU 



PEAK FLOU T I M E  MAXIMUM AVERAGE FLOW 
6 -HR 24-HR 72 -HR 



18. 4.75 5. 1. 1. 1. 
(INCHES) ,096 ,098 ,098 ,098 

(AC-FT) 2. 2. 2. 2. 

CUMULATIVE AREA = .46 SO M I  

*** t*. t** I.. t*" *** *t* *"* *** *** **. **. *** *** *.* It. *.* t*. .*I *.* t** *** *** *** *** *** *** **. t*. .** t.. *** *** 

. ************** 
* * 

86 KK * Node10 * 
* * 
************** 

Route uster from middle of  subdivis ion t o  o l d  rncdouell 

92 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT SCALE 

HYOROGRAPH RWTING OATA 

88 RS STORAGE RWTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC .00 INITIAL CONDITION 

X .OO WORKING R AND D COEFFICIENT 

89 RC NORMAL DEPTH CHANNEL 
AWL .035 LEFT OVERBANK N-VALUE 

ANCH ,035 MAIN CHANNEL N-VALUE 
ANR ,035 R I G H T  OVERBANK N-VALUE 

RLNTH 650. REACH LENGTH 
SEL .0022 ENERGY SLOPE 

ELMAX 15.0 MAX. ELEV. FOR STORAGEIWTFLOW CALCULATION 

CROSS-SECTION OATA 
- - -  LEFT OVERBANK - - -  + - - - - - -  MAlN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

91 RY ELEVATION 15.00 11.00 10.00 5.85 5.85 10.00 11.00 15.00 
90 RX OISTANCE .OO 20.00 120.00 136.60 146.60 162.20 262.20 282.20 

CfflPUTEO STORAGE-OUTFLOW-ELEVATION OATA 

STORAGE .OO .09 .20 .34 .50 .69 .91 1.16 1.43 1.78 
WTFLOU .OO 6.32 21.74 46.35 81.01 126.67 184.32 254.90 339.36 449.06 

ELEVATION 5.85 6.33 6.81 7.29 7.78 8.26 8.74 9.22 9.70 10.18 

STORAGE 2.70 4.27 6.04 7.84 9.68 11.55 13.46 15.40 17.38 19.39 
WTFLOW 628.29 931.10 1390.33 1963.47 2640.18 3413.96 4280.30 5235.91 6278.27 7405.46 

ELEVATION 10.67 11.15 11.63 12.11 12.59 13.07 13.56 14.04 14.52 15.00 



*** UARNINC *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 255. TO 7405. 

THE ROUTED HYOROGRAPH SHWLD BE EXAMINE0 FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOUS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYOROGRAPH AT STATION Node10 

DA MON HRMN ORD WTFLOW STORAGE 

t * t * * . * . * * * * * * * * * * * t * * * * t * * t * * * * * * * t t t . * . * * * *  

* " 
STAGE * DA MON HRMN ORD WTFLOU STORAGE STAGE * DA MON HRMN ORD WTFLOW STORAGE STAGE 

* * 
5.8 * 1 0820 101 0. .O 5.9 * 1 1640 201 0. .O 5.8 

5.9 * 1 0825 102 0. .O 5 . 9 *  1 1645202  0. .O 5.8 

5.9 ' 1 0830 103 0. .O 5.9 * 1 1650 203 0. .O 5.8 

5 . 9 *  1 0835104  0. .O 5.9 * 1 1655 204 0. .O 5.8 

5 .9 '  1 0840105 0. 0 5.9, 1 1700205  0. .O 5.8 
5 .9 '  1 0845106  0. 0 5 . 9 ' 1  1 7 0 5 2 0 6  0. .O 5.8 
5.9 * 1 0850 107 0. .O 5.9 * 1 1710 207 0. .O 5.8 
5.9 ' 1 0855 108 0. .O 5.9 * 1 1715 208 0. .O 5.8 

5 . 9 "  1 0900109  0. .O 5.9 * 1 1720 209 0. .O 5.8 
5.9 * 1 0905 110 0. .O 5.9 ' 1 1725 210 0. .O 5.8 
5.9 ' 1 0910 111 0. .O 5.9 * 1 1730 211 0. .O 5.8 
5.9 * 1 0915 112 0. .O 5.9 * 1 1735 212 0. .O 5.8 
5 . 9 '  1 0920113  0. .O  5.9 ' 1 1740 213 0. .O 5.8 

5.9 ' 1 0925 114 0. .O 5.9 * 1 1745 214 0. .O 5.8 
5.9 ' 1 0930 115 0. .O 5.9 * 1 1750 215 0. .O 5.8 
5.9 * 1 0935 116 0. 0 5.9 ' 1 1755 216 0. .O 5.8 

5.9 * 1 0940 117 0. .O 5.9 * 1 1800 217 0. .O 5.8 

5.9 * 1 0945 118 0. .O 5.9 * 1 1805 218 0. .O 5.8 

5.9 * 1 0950 119 0. .O 5.9 * 1 1810 219 0. .O 5.8 

5.9 * 1 0955 120 0. .O 5.9 * 1 1815 220 0. .O 5.8 

5.9 1 1000 121 0. .O 5.9 * 1 1820 221 0. .O 5.8 

5.9 * 1 1005 122 0. .O 5 . 9 "  1 1825222  0. .O 5.8 

5.9 * 1 1010 123 0. .O 5.9 * 1 1830 223 0. .O 5.8 

5.9 * 1 1015 124 0. .O 5 . 9 *  1 1835224  0. .O 5.8 

5.9 * 1 1020 125 0. .O 5.9 * 1 1840 225 0. .O 5.8 

5.9 * 1 1025 126 0. .O 5.9 1 1845 226 0. .O 5.8 

5.9 * 1 1030 127 0. .O 5.9 * 1 1850 227 0. .O 5.8 
5.9 * 1 1035 128 0. .O 5.9 * 1 1855 228 0. .O 5.8 
5.9 * 1 1040 129 0. .O 5.9 * 1 1900 229 0. .O 5.8 

5.9 ' 1 1045 130 0. .O 5.9 * 1 1905 230 0. .O 5.8 
5.9 * 1 1050 131 0. .O 5.9 ' 1 1910 231 0. .O 5.8 

5.9 * 1 1055 132 0. .O 5.9 * 1 1915 232 0. .O 5.8 

5.9 * 1 1100 133 0. .O 5 . 9 ' 1  1920233  0. .O 5.8 

5.9 * 1 1105 134 0. 0 5 . 9 *  1 1925234  0. .O 5.8 
5.9 * 1 1110 135 0. .O 5 . 9 *  1 1930235  0. .O 5.8 
5.9 ' 1 1115 136 0. .O 5 . 9 ' 1  1 9 3 5 2 3 6  0. .O 5.8 
5.9 * 1 1120 137 0. .O 5 . 9 *  1 1 9 4 0 2 3 7  0. .O 5.8 
5.9 * 1 1125 138 0. 0 5 . 9 *  1 1945238  0. .O 5.8 
5.9 * 1 1130 139 0. .O 5.9 ' 1 1950 239 0. .O 5.8 
5.9 * 1 1135 140 0. .O 5.9 * 1 1955 240 0. .O 5.8 
5.9 ' 1 1140 141 0. .O 5.9 ' 1 2000 241 0. .O 5.8 
5.9 * 1 1145 142 0. .O 5.9 * 1 2005 242 0. .O 5.8 
5.9 ' 1 1150 143 0. .O 5.9 * 1 2010 243 0. .O 5.8 
5.9 * 1 1155 144 0. .O 5.8 * 1 2015 244 0. .O 5.8 
5.9 * 1 1200 145 0. .O 5.8 1 2020 245 0. .O 5.8 
5.9 * 1 1205 146 0.  .O 5.8 * 1 2025 246 0. .O 5.8 



PEAK FLOW TINE MAXIMUM AVERAGE FLOW 



PEAK STORAGE T IME 

PEAK STAGE T l M E  

(FEET) (HR) 

6.68 4.83 

( INCHES) , 0 9 6  .098  , 0 9 8  

(AC-FT) 2. 2 .  2 .  

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 

MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 

CUMULATIVE AREA = . 4 6  Sa M I  

*** ,*I *.. .*a *** *** ... *** **, t.. *t* "t* t** **t *** tt* .*I *** I*. tt* t*. H.* I** *.* *** i t *  *** *** It* ..* *** tt. *** 

************** 
* * 

93 KK * DEVELO * P RAINFALL  FOR SUBBASIN G4 
* " 
************** 

6 - H W R  RAINFALL PATTERN NO. 1.23 WAS USED TO FIND TC 8 R FOR T H l S  B A S I N  

T H l S  BASIN  USED RAINFALL  REDUCTION FACTOR OF ,990 

L = . 9 8  K b  = .064 Adj. S l o p e  = 26.3 

103 KO W T P U T  CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

97 BA SUBBASIN CHARACTERISTICS 

TAREA .25  SUBBASIN AREA 

PRECIP ITATION DATA 

9 8  PB STORM 1.19 BASIN  TOTAL PRECIP ITATION 

11 P I  INCREMENTAL PRECIP ITATION PATTERN 

.oo .oo .00 .oo .00 .oo .OD .oo .oo .OD 

.OD .oo .oo .oo .oo .oo .00 .oo .oo .oo 

.OD .oo .oo .oo .oo .oo .oo .oo .oo .OD 

. 00 .OO .OO .O1 .O1 .O1 .O1 .O1 .O1 .03 

.03 . 0 3  . 0 6  . 0 6  . 0 6  .14  .14  .14  .03 .03 

.03 .O1 .01 .O1 . 0 1  .O1 .O1 .oo .oo .00  

.oo .OD .oo .OD .oo . 0 0  . 0 0  . 00 .oo ,OD 

.oo .OO 



99 LG GREEN AN0 AMP1 LOSS RATE 
STRTL .43 STARTING LOSS 

DTH .25 MOISTURE D E F I C I T  

PSlF 3.50 VETTING FRONT SUCTION 
XKSAT .51 HYDRAULIC CONOUCTIVITY 
RTlMP 10.47 PERCENT IMPERVlWS AREA 

100 UC CLARK UNITGRAPH 
TC 1.00 TIME OF CONCENTRATION 

R .80 STORAGE COEFFICIENT 

101 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES 
.O 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 

100.0 

I*. 

UNIT HYOROGRAPH PARAMETERS 
CLARK TC= 1.00 HR. R= .80 HR 

SNYDER TP= .57 HR, CP= .43 

UNlT HYOROGRAPH 
56 END-OF-PER100 ORDINATES 

4. 16. 32. 57. 94. 119. 123. 121. 118. 113. 
107. 101. 94. 84. 76. 69. 62. 56. 50. 45. 
41. 37. 33. 30. 27. 24. 22. 20. 18. 16. 
14. 13. 12. 10. 9. 8. 8. 7. 6. 6. 
5. 5. 4. 4. 3. 3. 3. 2. 2. 2. 

************.*. ****""*.*.t"*.".t*.~*t*t*"****"*t*""*t*"t*"*"**."*****"****."***"*"*""*".*t"*"*...*.*."*"."."""*.******************* 

* 
OA MON HRMN OR0 RAIN LOSS EXCESS CCUP P * DA MON HRMN OR0 RAIN LOSS EXCESS CCUP Q 

" 
1 0000 1 .OO .OO .OO 0. 1 1 2 3 0 1 5 1  .OO .OO .OO 0. 
1 0005 2 .OO .OO .OO 0. t 1 1235 152 .OO .OO .OO 0. 
1 0010 3 .OO .OO .OO 0. * 1 1240 153 .OO .OO .OO 0. 
1 0015 4 .OO .OO .OO 0. t 1 1245 154 .OO .OO .OO 0. 
1 0020 5 .OO .OO .OO 0. t 1 1250 155 .OO .OO .OO 0. 
1 0025 6 .OO .OO .OO 0. e 1 1 2 5 5 1 5 6  .OO .OO .OO 0. 
1 0030 7 .OO .OO .OO 0. * 1 1300 157 .OO .OO .OO 0. 
1 0035 8 .OO .OO .OO 0. * 1 1305 158 .OO .OO .OO 0. 
1 0040 9 .OO .OO .OO 0. • 1 1310 159 .OO .OO .OO 0. 
1 0045 10 .OO .OO .OO 0. * 1 1315 160 .OO .OO .OO 0. 
1 0050 11 .OO .OO .OO 0. 1 1320 161 .OO .OO .OO 0. 
1 0055 12 .OO .OO .OO 0. * 1 1325 162 .OO .OO .OO 0. 
1 0100 13 .OO .OO .OO 0. 1 1330 163 .OO .OO .OO 0. 

1 0105 14 .OO .OO .OO 0. t 1 1 3 3 5 1 6 4  .OO .OO .OO 0. 
1 0110 15 .OO .OO .OO 0. t 1 1 3 4 0 1 6 5  .OO .OO .OO 0. 
1 0115 16 .OO .OO .OO 0. " 1 1345 166 .OO .OO .OO 0. 
1 0120 17 .OO .OO .OO 0. t 1 1350 167 .OO .OO .OO 0. 
1 0125 18 .OO .OO .OO 0. * 1 1355 168 .OO .OO .OO 0. 

1 0130 19 .OO .OO .OO 0. t 1 1 4 0 0 1 6 9  .OO .OO .OO 0. 
1 0135 20 .OO .OO .OO 1. e 1 1405 170 .OO .OO .OO 0. 







TOTAL RAINFALL = 1.19, TOTAL LOSS = 1.04, TOTAL EXCESS = .15 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 

(CFS) 
14. 4 .50  4.  1. 1. 1. 

(INCHES) ,145 . I 5 0  ,150 . I 5 0  

(AC-FT) 2. 2. 2. 2. 

CUMULATIVE AREA = .25 SO M I  

*** *** **. *** *** *** I*. **t *,* *** .*. *** *** t*. *t* **. *** t.* *** *** t*. t*. *** It* tt* t*. *** **t **t ..* tt* *** t.. 

******.*.***** 
* * 

1 0 4  KK * Node9 * 
t * 
I*********.*** 

R o u t e  u a t e r  t h r o u g h  d e t e n t i o n  b a s i n  t o  remove s u b d i v i s i o n  s t o r a g e  

1 1 1  KO WTPUT CONTROL VARIABLES 
lPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. HYOROGRAPH PLOT SCALE 

HYOROGRAPH RWTING DATA 

1 0 6  RS STORAGE ROUTING 

NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF I N I T I A L  CONDITION 

RSVRlC .00  I N I T I A L  CONDITION 

X .00  UORKINC R AND D COEFFIClENl 

1 0 7  SV STORAGE .o 7.6 7.6 7.7  7.8 

1 0 8  SE ELEVATION .OO 10.00 11.00 12.00 13.00 



109 SL LOU-LEVEL OUTLET 
ELEVL .00 ELEVATION AT CENTER OF WTLET 
CAREA 1.00 CROSS-SECTIONAL AREA 

COOL .60 COEFFICIENT 
EXPL .50 EXPONENT OF HEAD 

110 SS SPILLWAY 
CREL 10.00 SPILLWAY CREST ELEVATION 

SPYID 50.00 SPILLWAY UlOTH 
COPU 2.70 WEIR COEFFICIENT 
EXPU 1.50 EXPONENT OF HEAD 

COnPUTEO WTFLOU-ELEVATION DATA 

WTFLOU .OO 3.64 4.02 4.49 5.09 5.87 6.94 8.48 10.89 15.22 

ELEVATION .OO .57 .70 .87 1.12 1.49 2.08 3.10 5.12 10.00 

WTFLOU 15.98 21.07 34.65 60.91 104.04 168.20 257.58 376.36 528.72 718.83 

ELEVATION 10.03 10.12 10.27 10.48 10.75 11.08 11.47 11.92 12.43 13.00 

CWPUTEO STORAGE-WTFLOU-ELEVATION DATA 

STORAGE .OO .43 .53 .66 .85 1.13 1.58 2.35 3.88 7.58 

WTFLOU .OO 3.64 4.02 4.49 5.09 5.87 6.94 8.48 10.89 15.22 

ELEVATION .OO .57 .70 .87 1.12 1.49 2.08 3.10 5.12 10.00 

STORAGE 7.58 7.58 7.59 7.59 7.60 7.60 7.61 7.65 7.69 7.70 

WTFLOU 15.98 21.07 34.65 60.91 104.04 150.96 168.20 257.58 376.36 398.51 

ELEVATION 10.03 10.12 10.27 10.48 10.75 11.00 11.08 11.47 11.92 12.00 

STORAGE 7.74 7.80 
OUTFLOU 528.72 718.83 

ELEVATION 12.43 13.00 

*** UARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETWEEN 15. TO 719. 
THE RWTEO HYOROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYOROCRAPH AT STATION Node9 

OA MON HRMN OR0 WTFLOU STORAGE STAGE * OA HON HRMN OR0 WTFLOW 
* 

. O *  1 0820101  3. 

.O * 1 0825 102 3. 

.O * 1 0830 103 3. 

.O * 1 0835 104 2. 

.O ' 1 0840 105 2. 

. 0 ' 1  0 8 4 5 1 0 6  2. 

.O * 1 0850 107 2. 
.O 1 0855 108 2. 

STORAGE STAGE * OA MON HRMN OR0 
* 

.5 ' 1 1640 201 

.4 ' 1 1645 202 

.4 * 1 1650 203 

.4 * 1 1655 204 

.4 1 1700 205 

. 3 *  1 1 7 0 5 2 0 6  

.3 ' 1 1710 207 

. 3 *  1 1 7 1 5 2 0 8  

WTFLOU STORAGE STAGE 



1720 209 

1725 210 
i n o  211 
1735 212 
1740 213 
1745 214 
1750 215 
1755 216 
1800 217 
1805 218 
1810 219 
1815 220 
1820 221 
1825 222 
1830 223 
1835 224 
1840 225 
1845 226 
1850 227 
1855 228 
1900 229 
1905 230 
1910 231 
1915 232 
1920 233 
1925 234 
1930 235 
1935 236 
1940 237 
1945 238 
1950 239 
1955 240 
2000 241 
2005 242 
2010 243 
2015 244 
2020 245 
2025 246 
2030 247 
2035 248 
2040 249 
2045 250 
2050 251 
2055 252 
2100 253 
2105 254 
2110 255 
2115 256 
2120 257 
2125 258 
2130 259 
2135 260 
2140 261 

2145 262 
2150 263 
2155 264 
2200 265 
2205 266 



PEAK FLOW T I M E  MAXI~UM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

5. 5 .67 4. 1. 1. 1. 
( INCHES) . I 3 4  . I 5 0  . I 5 0  . I 5 0  

(AC-FT) 2. 2 .  2. 2 .  

PEAK STORAGE T l U E  

PEAK STAGE T l M E  

(FEET) (HR) 
1.25 5.67 

MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 

CUMULATIVE AREA = .25 SQ M I  



0 *** tt* *** *** **. *** *** *** *** *** .** *** *** I** .** *** *** *** *** *** t*, *** *** *** **t *** *** t.. tt* *** *** .** **, 

************** 
* . 

112 KK * Node15 * 
* . 
******.**"**** 

confluence s l - s 2 - s 3  v i th  94 

115 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 

114 HC HYDROGRAPH COMBINATION 
1 COMP 2 NUMBER OF HYOROGRAPHS TO COMBINE 

HYDROCRAPH AT STATION Node15 
sun OF 2 HYDROGRAPHS 

* DA MON HRMN 

* 
ORD FLOW * OA MON HRMN OR0 

" 
1 0. * 1 0615 76 
2 0. * 1 0620 77 
3 0. * 1 0625 78 
4 0. 1 0630 79 
5 0. * 1 0635 80 
6 0. + 1 0640 81 
7 0. * 1 0645 82 
8 0. " 1 0650 83 
9 0. * 1 0655 84 

10 0. * 1 0700 85 
11 0. * 1 0705 86 

12 0. * 1 0710 87 
13 0. * 1 0715 88 
14 0. * 1 0720 89 
15 0. * 1 0725 90 
16 0. * 1 0730 91 
17  0. * 1 0735 92 
18 1. * 1 0740 93 
19 1. * 1 0745 94 
20 1. * 1 0750 95 
21 1. * 1 0755 96 

22 1. * 1 0800 9 7  
23 1. * 1 0805 98 
24 1. * 1 0810 99 
25 1. * 1 0815 100 
26 1. 1 0820 101 
27 1. 1 0825 102 

" 
FLOW OA MON HRMN OR0 . 

10. * 1 1230 151 

10. * 1 1235 152 
10. * 1 1240 153 
9. * 1 1245 154 

9. * 1 1250 155 
8. * 1 1255 156 

8. 1 1300 157 

8. * 1 1305 158 
7. * 1 1310 159 

7. 1 1315 160 

7. * 1 1320 161 
6. * 1 1325 162 
6. 1 1330 163 

6. 1 1335 164 
6. 1 1340 165 
5. * 1 1345 166 

5. 1 1350 167 

5. 1 1355 168 
5. * 1 1400 169 

5. * 1 1405 170 
4. 1 1410 171 

4. * 1 1415 172 

4. * 1 1420 173 
4. * 1 1425 174 

3. * 1 1430 175 
3. * 1 1435 176 
3. 1 1440 177 

* 
FLOW * DA MON HRHN ORD I 

* 
0. 1 1845 226 
0. 1 1850 227 
0. * 1 1855 228 
0. * 1 1900 229 
0. *. 1 1905 230 
0. 1 1910 231 
0. * 1 1915 232 
0. 1 1920 233 
0. * 1 1925 234 
0. * 1 1930 235 
0. 1 1935 236 
0. * 1 1940 237 
0. * 1 1945 238 
0. * 1 1950 239 
0. * 1 1955 240 
0. * 1 2000 241 
0. * 1 2005 242 
0. * 1 2010 243 
0. * 1 2015 244 
0. * 1 2020 245 
0. * 1 2025 246 
0. * 1 2030 247 
0. * 1 2035 248 
0. * 1 2040 249 
0. * 1 2045 250 
0. * 1 2050 251 
0. * 1 2055 252 



PEAK FLOW TIME MAXIUUM AVERAGE FLOU 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

22. 4.83 8. 2. 2. 2 .  
(INCHES) ,107 ,116 .I16 ,116 

(AC-FT) 4. 4. 4 .  4 .  



*.************ 
* * 

1 1 6  KK * D e v e l o  * pe r a i n f a l l  f o r  p h a s e  2 a r e a  
* * 
.************* 

6-HOUR RAINFALL  PATTERN NO. 1 .00  UAS USED TO F IND TC & R FOR T H l S  B A S I N  

T H l S  B A S I N  USED RAINFALL REDUCTION FACTOR OF ,995  

L = , 0 7 2  K b  = , 0 6 4  A d j .  S l o p e  = 9.9 

1 2 6  KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

OSCAL 0 .  HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

1 2 0  BA SUBBASIN CHARACTERISTICS 
TAREA .04  SUBBASIN AREA 

PRECIP ITATION DATA 

1 2 1  PB STORM 1.19 B A S I N  TOTAL PRECIP ITATION 

11 P I  INCREMENTAL PRECIP ITATION PATTERN 

. 0 0  .oo .oo . 00 .oo . 0 0  .oo .oo .DO .oo 

.oo .oo .oo . 00 .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.OO .OO .OO .O1 .O1 .O1 .O1 .O1 . D l  . 03  

.03 . 0 3  .06 .06 .06 .14  . 1 4  .14 .03  . 0 3  

.03 .O1 .O1 .01 .O1 .O1 .O1 .OO .OO .OO 

.oo .OD .oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo 

1 2 2  LG GREEN AND AMPT LOSS RATE 

STRTL .43  STARTING LOSS 

DTH .25  MOISTURE D E F I C I T  

P S l F  3.50 WETTING FRONT SUCTION 

XKSAT . 5 1  HYDRAULIC CONDUCTlVlTY 

RT lMP . 0 0  PERCENT I M P E R V I W S  AREA 

1 2 3  UC CLARK UNITGRAPH 
TC 1 . 0 0  TIME OF CONCENTRATION 

R . 9 4  STORAGE COEFFICIENT 

1 2 4  UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES 

.O 5 .0  16 .0  3 0 . 0  6 5 . 0  77.0 84.0 9 0 . 0  9 4 . 0  9 7 . 0  



UNlT HYOROGRAPH PARAMETERS 
CLARK TC- 1.00 HR, R= .94 HR 

SNYDER TP= .59 HR, CP= .39 

UNlT HYOROGRAPH 
65 ENO-OF-PERIOD ORDINATES 

1. 2. 5. 9. 14. 18. 19. 19. 18. 18. 
17. 16. 15. 14. 13. 12. 11. 10. 9. 8. 
7. 7. 6. 6. 5. 5. 4. 4. 4. 3. 
3. 3. 3. 2. 2. 2. 2. 2. 2. 1. 
1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 
1. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 

HYOROGRAPH AT STATION Oevelo 

I. ................................................................................................................................. 
* 

OA MOW HRMN OR0 RAIN LOSS EXCESS CWP Q ,, OA HON HRMN OR0 RAIN LOSS EXCESS CWP 0 
* 

1 0000 1 .OO .OO .OO 0. * 1 1230 151 .OO .OO .OO 0. 

1 0005 2 .OO .OO .OO 0. * 1 1235 152 .OO .OO .OO 0. 

1 0010 3 .OO .OO .OO 0. * 1 1240 153 .OO .OO .OO 0. 

1 0015 4 .OO .OO .OO 0. * 1 1 2 4 5 1 5 4  .OO .OO .OO 0. 

1 0020 5 .OO .OO .OO 0. * 1 1250 155 .OO .OO .OO 0. 

1 0025 6 .OO .OO .OO 0. 1 1255 156 .OO .OO .OO 0. 

1 0030 7 .OO .OO .OO 0. * 1 1300 157 .OO .OO .OO 0. 

1 0035 8 .OO .OO .OO 0. a 1 1305 158 .OO .OO .OO 0. 

1 0040 9 .OO .OO .OO 0. * 1 1310 159 .OO .OO .OO 0. 

1 0045 10 .OO .OO .OO 0. a 1 1315 160 .OO .OO .OO 0. 

1 0050 11 .OO .OO .OO 0. e 1 1320 161 .OO .OO .OO 0. 

1 0055 12 .OO .OO .OO 0. a 1 1325 162 .OO .OO .OO 0. 

1 0100 13 .OO .OO .OO 0. e 1 1330 163 .OO .OO .OO 0. 

1 0105 14 .OO .OO .OO 0. * 1 1335 164 .OO .OO .OO 0. 

1 0110 15 .OO .OO .OO 0. 1 1340 165 .OO .OO .OO 0. 

1 0115 16 .OO .OO .OO 0. * 1 1345 166 .OO .OO .OO 0. 

1 0120 17  .OO .OO .OO 0. * 1 1350 167 .OO .OO .OO 0. 

1 0125 18 .OO .OO .OO 0. * 1 1355 168 .OO .OO .OO 0. 

1 0130 19 .OO .OO .OO 0. R 1 1 4 0 0 1 6 9  .OO .OO .OO 0. 

1 0135 20 .OO .OO .OO 0. * 1 1 4 0 5 1 7 0  .OO .OO .OO 0. 

1 0140 21 .OO .OO .OO 0. t 1 1410 171 .OO .OO .OO 0. 

1 0145 22 .OO .OO .OO 0. * 1 1415 172 .OO .OO .OO 0. 

1 0150 23 .OO .OO .OO 0. e 1 1420 I T 3  .OO .OO .OO 0. 

1 0155 24 .OO .OO .OO 0. * 1 1425 174 .OO .OO .OO 0. 

1 0200 25 .OO .OO .OO 0. e 1 1430 175 .OO .OO .OO 0. 

1 0205 26 .OO .OO .OO 0. 1 1435 176 .OO .OO .OO 0. 

1 0210 27 .OO .OO .OO 0. a 1 1440 177 .OO .OO .OO 0. 

1 0215 28 .OO .OO .OO 0. e 1 1445 178 .OO .OO .OO 0. 

1 0220 29 .O1 .01 .OO 0. 1 1450 179 .OO .OO .OO 0. 

1 0225 30 .01 . O l  .00 0. a 1 1455 180 .OO .OO .OO 0. 

1 0230 31 .01 .01 .OO 0. 1 1500 181 .OO .OO .OO 0. 

1 0235 32 .OO .OO .OO 0. * 1 1505 182 .OO .OO .OO 0. 

1 0240 33 .OO .OO .OO 0. * 1 1510 183 .OO .OO .OO 0. 

1 0245 34 .OO .OO .OO 0. * 1 1515 184 .OO .OO .OO 0. 

1 0250 35 .O1 .01 .OO 0. * 1 1520 185 .OO .OO .OO 0. * 







* TOTAL RAINFALL = 1.19, TOTAL LOSS = 1.16, TOTAL EXCESS = .03 

PEAK FLOU TIME MAXIMUM AVERAGE FLOU 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

1. 4.50 0. 0. 0. 0. 
(INCHES) .029 ,029 .029 ,029 

(AC-FT) 0. 0. 0. 0. 

CUMULATIVE AREA = .04 SO H I  

************** . * 
127 KK * Conf lu * ence 97-94 w i t h  phase 2 

" . 
a************* 

129 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT SCALE 

128 HC HYOROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION Conf Lu 

SUM OF 2 HYDROGRAPHS 

.................................................................................................................................. 
" . * 

OA MON HRMN ORD FLOU * DA MON HRMN OR0 FLOU * 0A MON HRMN ORD FLOW * OA MON HRMN ORD F LOU 
* " " 

1 0000 1 0. * 1 0615 76 10. * 1 1230 151 0. * 1 1845 226 0. 

1 0005 2 0. * 1 0620 77 10. " 1 1235 152 0. * 1 1850 227 0. 

1 0010 3 0. * 1 0625 78 10. * 1 1240 153 0. * 1 1855 228 0. 

1 0015 4 0. * 1 0630 79 9. 1 1245 154 0. * 1 1900 229 0. 

1 0020 5 0. * 1 0635 80 9. * 1 1250 155 0. * 1 1905 230 0. 

1 0025 6 0. * 1 0640 81 8. 1 1255 156 0. 1 1910 231 0. 

1 0030 7 0. * 1 0645 82 8. 1 1300 157 0. * 1 1915 232 0. 

1 0035 8 0. * 1 0650 83 8. 1 1305 158 0. * 1 1920 233 0. 

1 0040 9 0. * 1 0655 84 7. 1 1310 159 0. * 1 1925 234 0. 

1 0045 10 0. * 1 0700 85 7. 1 1315 160 0. * 1 1930 235 0. 

1 0050 11 0. 1 0705 86 7. * 1 1320 161 0. * 1 1935 236 0. 

1 0055 12 0. 1 0710 87 6. 1 1325 162 0. * 1 1940 237 0. 

1 0100 13 0. * 1 0715 88 6. * 1 1330 163 0. * 1 1945 238 0. 





PEAK FLOU TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

23. 4.83 8. . 2. 2. 2. 

(INCHES) ,103 . I11 . I11 ,111 

(AC-FT) 4. 5. 5. 5. 

CUMULATIVE AREA = .76 sa MI 

*** *** *** *** t*. *** tt* *** t*. **.I .** *.t *** *** *** *t* .** *** 1.1 11* *** **. .I** *** t** .** *** *** tt* *.* .. t ttt *** 

130 KK * Route * water through e x i s t i n g  topography i n  Phase 2 and close f l a p g a t e s  on c u l v  
" * 
*.*.********.. 

136 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH RWTlNG DATA 

131 RS STORAGE RWTING 

NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 

RSVRIC .00 INITIAL CONDITION 

X .OO WORKING R AND 0 COEFFICIENT 

132 SV STORAGE .O 2.5 6.1 12.2 20.9 

133 SE ELEVATION 974.00 976.00 977.00 978.00 979.00 

134 sa DISCHARGE 0. 0. 0. 0. 0. 

135 SE ELEVATION 974.00 976.00 977.00 978.00 979.00 

COHPUTED STORAGE-WTFLOW-ELEVATION DATA 

STORAGE .OO 2.50 6.12 12.21 20.88 
WTFLOW .OO .OO .OO .OO . 00 

ELEVATION 974.00 976.00 977.00 978.00 979.00 



OA MOW HRMN OR0 WTFLOU STORAGE 

HYOROGRAPH AT STATION Route 

~"L...*t*t****.*.****.t.tt* . 
STAGE * OA MON HRHN OR0 

* 
974.0 * 1 0820 101 
974.0 . 1 0825 102 
974.0' 1 0830103 
974.0' 1 0835104 
974.0* 1 0840105 
974.0' 1 0845106 
974.0- 1 0850107 
974.0 * 1 0855 108 
974.0 ' 1 0900 109 
974.0* 1 0905110 
974.0 ' 1 0910 111 
974.0 * 1 0915 112 
974.0' 1 0920113 
974.0* 1 0925114 

974.0. 1 0930115 
974.0* 1 0935116 
974.0* 1 0940117 
974.0' 1 0945118 
974.0 ' 1 0950 119 
974.0 * 1 0955 120 
974.0 1 1000 121 
974.0 * 1 1005 122 
974.0 * 1 1010 123 
974.0 ' 1 1015 124 
974.0- 1 1020125 
974.0' 1 1025126 
974.1" 1 1030127 
974.1* 1 1035128 
974.1" 1 1040129 
974.1 * 1 1045 130 
974.1 ' 1 1050 131 
974.1 ' 1 1055 132 
974.1 * 1 1100 133 
974.1 ' 1 1105 134 
974.1 * 1 1110 135 
974.1 * 1 1115 136 
974.1 ' 1 1120 137 
974.1' 1 1125138 
974.1 * 1 1130 139 
974.1 1 1135 140 
974.1 * 1 1140 141 
974.1 * 1 1145 142 
974.2 ' 1 1150 143 
974.2 * 1 1155 144 
974.2' 1 1200145 
974.2 * 1 1205 146 
974.2 * 1 1210 147 
974.2 * 1 1215 148 
974.2 * 1 1220 149 
974.2 * 1 1225 150 

WTFLOU STORAGE 

*t****.***.*****t********* 

t 

STAGE ' OA HON HRHN OR0 
" 

976.5 1 1640 201 
976.5 * 1 1645 202 
976.5 * 1 1650 203 
976.5 * 1 1655 204 
976.5 * 1 1700 205 
976.5. 1 1705206 
976.5' 1 1710207 
976.5 * 1 1715 208 
976.5 * 1 1720 209 
976.5 * 1 1725 210 
976.5 ' 1 1730 211 
976.5 * 1 1735 212 
976.5 * 1 1740 213 
976.5 * 1 1745 214 
976.5 ' 1 1750 215 
976.5 * 1 1755 216 
976.5 * 1 1800 217 
976.5 * 1 1805 218 
976.5 * 1 1810 219 
976.5 1 1815 220 
976.5 * 1 1820 221 
976.5- 1 1825222 
976.5 * 1 1830 223 
976.5 * 1 1835 224 
976.5 * 1 1840 225 
976.5 * 1 1845 226 

976.5 * 1 1850 227 
976.5 ' 1 1855 228 
976.5 ' 1 1900 229 
976.5' 1 1905230 
976.5 * 1 1910 231 
976.5 * 1 1915 232 
976.5. 1 1920233 
976.5 * 1 1925 234 
976.5 * 1 1930 235 
976.5 * 1 1935 236 
976.5 * 1 1940 237 
976.5 ' 1 1945 238 
976.5 * 1 1950 239 
976.5 * 1 1955 240 
976.5 * 1 2000 241 
976.5 * 1 2005 242 
976.5 ' 1 2010 243 
976.5 * 1 2015 244 
976.5 ' 1 2020 245 

976.5 ' 1 2025 246 
976.5 1 2030 247 
976.5 * 1 2035 248 
976.5 ' 1 2040 249 
976.5 * 1 2045 250 

WTFLOY STORAGE STAGE 



I 1 0410 51 o., .3 974.3 * 1 1230 151 0. 4.5 976.5 * 1 2050 251 0. 4.5 976.6 

m 1 0415 52 0. .4 974.3 ' 1 1235 152 0. 4.5 976.5 * 1 2055 252 0. 4.5 976.6 
1 0420 53 0. .4 974.3* 1 1240153 0. 4.5 976.5 * 1 2100 253 0. 4.5 976.6 
1 0425 54 0. .5 974.4 * 1 1245 154 0. 4.5 976.5 * 1 2105 254 0. 4.5 976.6 
1 0430 55 0. .6 974.5 ' 1 1250 155 0. 4.5 976.5 * 1 2110 255 0. 4.5 976.6 
1 0435 56 0. .7 974.6 ' 1 1255 156 0. 4.5 976.5 * 1 2115 256 0. 4.5 976.6 

1 0440 57 0. .9 974.7 * 1 1300 157 0. 4.5 976.6 * 1 2120 257 0. 4.5 976.6 

1 0445 58 0. 1.0 974.8 ' 1 1305 158 0. 4.5 976.6 ' 1 2125 258 0. 4.5 976.6 
1 0450 59 0. 1.2 974.9 * 1 1310 159 0. 4.5 976.6 * 1 2130 259 0. 4.5 976.6 

1 0455 60 0. 1.3 975.1 * 1 1315 160 0. 4.5 976.6 1 2135 260 0. 4.5 976.6 

1 0500 61 0. 1.5 975.2 * 1 1320 161 0. 4.5 976.6 * 1 2140 261 0. 4.5 976.6 
1 0505 62 0. 1.6 975.3 * 1 1325 162 0. 4.5 976.6 ' 1 2145 262 0. 4.5 976.6 
1 0510 63 0. 1.8 975.4 * 1 1330 163 0. 4.5 976.6 * 1 2150 263 0. 4.5 976.6 

1 0 5 1 5 6 4  0. 1.9 975.5 * 1 1335 164 0. 4.5 976.6 * 1 2155 264 0. 4.5 976.6 

1 0520 65 0. 2.0 975.6 * 1 1340 165 0. 4.5 976.6 * 1 2200 265 0. 4.5 976.6 
1 0525 66 0. 2.2 975.7 * 1 1345 166 0. 4.5 976.6 * 1 2205 266 0. 4.5 976.6 
1 0530 67 0. 2.3 975.8 * 1 1350 167 0. 4.5 976.6 1 2210 267 0. 4.5 976.6 

1 0535 68 0. 2.4 975.9 * 1 1355 168 0. 4.5 976.6 * 1 2215 268 0. 4.5 976.6 

1 0540 69 0. 2.5 976.0 * 1 1400 169 0. 4.5 976.6 " 1 2220 269 0. 4.5 976.6 

1 0545 70 0. 2.6 976.0 ' 1 1405 170 0. 4.5 9 7 6 . 6 ' 1  2225270 0. 4.5 976.6 

1 0550 71 0. 2.7 976.0 * 1 1410 171 0. 4.5 976.6 1 2230 271 0. 4.5 976.6 
1 0555 72 0. 2.7 976.1 * 1 1415 172 0. 4.5 976.6 * 1 2235 272 0. 4.5 976.6 

1 0600 73 0. 2.8 976.1 * 1 1420 173 0. 4.5 976.6 * 1 2240 273 0. 4.5 976.6 

1 0605 74 0. 2.9 976.1 * 1 1425 174 0. 4.5 976.6 * 1 2245 274 0. 4.5 976.6 

1 0610 75 0. 3.0 976.1 * 1 1430 175 0. 4.5 976.6 ' 1 2250 275 0. 4.5 976.6 
1 0615 76 0. 3.1 976.2 * 1 1435 176 0. 4.5 976.6 ' 1 2255 276 0. 4.5 976.6 

1 0620 77 0. 3.1 976.2 * 1 1440 177 0. 4.5 976.6 * 1 2300 277 0. 4.5 976.6 

1 0625 78 0. 3.2 976.2 * 1 1445 178 0. 4.5 976.6 * 1 2305 278 0. 4.5 976.6 

m 1 0630 79 0. 3.3 976.2 * 1 1450 179 0. 4.5 976.6 * 1 2310 279 0. 4.5 976.6 

1 0635 80 0. 3.3 976.2 * 1 1455 180 0. 4.5 976.6 * 1 2315 280 0. 4.5 976.6 
1 0640 81 0. 3.4 976.2 * 1 1500 181 0. 4.5 976.6 * 1 2320 281 0. 4.5 976.6 
1 0645 82 0. 3.4 976.3 1 1505 182 0. 4.5 976.6 ' 1 2325 282 0. 4.5 976.6 

1 0650 83 0. 3.5 976.3 * 1 1510 183 0. 4.5 976.6 * 1 2330 283 0. 4.5 976.6 

1 0655 84 0. 3.5 976.3 * 1 1515 184 0. 4.5 976.6 ' 1 2335 284 0. 4.5 976.6 

1 0700 85 0. 3.6 976.3 ' 1 1520 185 0. 4.5 976.6 ' 1 2340 285 0. 4.5 976.6 

1 0705 86 0. 3.6 976.3 * 1 1525 186 0. 4.5 976.6 * 1 2345 286 0. 4.5 976.6 
1 0710 87 0. 3.7 976.3 ' 1 1530 187 0. 4.5 976.6 * 1 2350 287 0. 4.5 976.6 

1 0715 88 0. 3.7 976.3 * 1 1535 188 0. 4.5 976.6 * 1 2355 288 0. 4.5 976.6 
1 0720 89 0. 3.8 976.4 ' 1 1540 189 0. 4.5 976.6 * 2 0000 289 0. 4.5 976.6 

1 0725 90 0. 3.8 976.4 * 1 1545 190 0. 4.5 976.6 * 2 0005 290 0. 4.5 976.6 

1 0730 91 0. 3.8 976.4 * 1 1550 191 0. 4.5 976.6 * 2 0010 291 0. 4.5 976.6 

1 0735 92 0. 3.9 976.4 ' 1 1555 192 0. 4.5 976.6 * 2 0015 292 0. 4.5 976.6 
1 0740 93 0. 3.9 976.4 * 1 1600 193 0. 4.5 9 7 6 . 6 ' 2  0020293 0. 4.5 976.6 
1 0745 94 0. 4.0 976.4 * 1 1605 194 0. 4.5 976.6 * 2 0025 294 0. 4.5 976.6 
1 0750 95 0. 4.0 976.4 * 1 1610 195 0. 4.5 976.6 ' 2 0030 295 0. 4.5 976.6 
1 0755 96 0. 4.0 976.4 * 1 1615 196 0. 4.5 976.6 * 2 0035 296 0. 4.5 976.6 
1 0800 97 0. 4.0 976.4 * 1 1620 197 0. 4.5 976.6 * 2 0040 297 0. 4.5 976.6 
1 0805 98 0. 4.1 976.4 * 1 1625 198 0. 4.5 976.6 ' 2 0045 298 0. 4.5 976.6 
1 0810 99 0. 4.1 976.4 * 1 1630 199 0. 4.5 976.6 * 2 0050 299 0. 4.5 976.6 
1 0815 100 0. 4.1 976.4* 1 1635200 0. 4.5 976.6 * 2 0055 300 0. 4.5 976.6 

" t 

******t**,t*tt*.*.t*********t**~.**t*ttt*t**""*************tt*tttt*tt*tt*tt**"*******tt***.**t*tttttt**~"~*"****~*"***."**"**.."**** 

PEAK $LOU TIME MAXIMUM AVERAGE $LOU 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) ( H R )  

(CFS) 
0. .08 0. 0. 0. 0. 



PEAK STORAGE TlME 

(INCHES) ,000 ,000 ,000 ,000 
(AC-FT) 0.  0. 0.  0 .  

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

(FEET) (HR) 
976.55 20.92 976.55 976.09 976.01 976.01 

CUMULATIVE AREA = .76 SO MI 



RUNOFF SUMMARY 

FLOU I N  CUBIC FEET PER SECONO 

TIME I N  HWRS,  AREA I N  SQUIRE M I L E S  

TIME OF AVERAGE FLOU FOR MAXIMUM P E R l W  

PEAK 

6 - H W R  24-HOUR 7 2 - H W R  

BASIN MAXIMUM TIME OF 

AREA STAGE MAX STAGE 
PEAK 

FLOU OPERATION STATION 

HYOROGRAPH AT 
DEVELO 

R W T E D  TO 

N o d e 1 7  

R W T E D  TO 

N o d e l O  

HYDROCRAPH AT 

OEVELO 

R W T E D  TO 

N o d e 7  

2 COMBINED AT 

N o d e l  1 

ROUTED TO 

N o d e l O  

HYDROCRAPH AT 

DEVELO 

ROUTED TO 

N o d e 8  

2 COMBINED AT 

N o d e 1 3  

ROUTED TO 
N o d e l O  

HYDROGRAPH AT 

DEVELO 

RWTED TO 

N o d e 9  

2 COMBINED AT 

N o d e 1 5  

HYDROGRAPH AT 

D e v e l o  



2 COMBINED AT 
Conf l u  23. 4.83 

R W T E D  T O  

Route 0. .08 

*** NORMAL END OF HEC-1 *** 



* 
FLOOO HYDROGRAPH PACKAGE (HEC-1) * 

SEPTEMBER 1990 a 

* VERSION 4.0 t 

* 
* RUN DATE 1 0 / 1 6 / 1 9 9 7  TIME 09:53:48 ' . 
*. ....................................... 

********t.******t****u******u**u*tu*uuu . " 
* U.S. ARMY CCUPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
t 6 0 9  SECOND STREET * 
t DAVIS, CALIFLXNIA 9 5 6 1 6  t 

" (916) 7 5 6 - 1 1 0 4  * 
* * 
....................................... 

X x XXXXXXX XXXXX X 

X x x  X X xx 
X X X  x X 

xxxxxxx XXXX X XXXXX X 

X X X  X x 
X X X  X X X 

X x XXXXXXX XXXXX XXX 

T H I S  PROGRAM REPLACES ALL PREVIOUS VERSIWS OF HEC-1 KNWN AS HECl (JAN 73), HECIGS, HECIDB, AND HECIKU. 

THE D E F l N l T I O N S  OF VARIABLES -RTIMP- AND -RTICU- HAVE CHANGED FRCU THOSE USE0 WITH THE 1973-STYLE INPUT STRUCTURE. 

THE D E F l N l T l O N  OF -AMSKY- MI RM-CARD UAS CHANGED U I T H  REVlSlCUS DATED 28 SEP 81. T H I S  I S  THE FORTRAN77 VERSION 

NEU OPTIONS: OMBREAK OUTFLW SUBMERGENCE , SINGLE EVENT OMAGE CALCULATION, DSS:URITE STAGE FREQUENCY, 

DSS:READ TIME SERIES AT DESIRE0 CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 

KINEMATIC WVE: NEU F I N I T E  DIFFERENCE ALGORITHM 

MODEL # 4  - Phase 2 Proposed Channel 10-Year 



PAGE 1 

LINE ID... .... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

ID  Model # 4 
I T  5 300 

10 2 

KK DEVELOP RAINFALL FOR BASIN G I  

KM 6-HWR RAINFALL PATTERN NO. 1.00 UAS USED TO FIND TC 8 R FOR THlS BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF ,995 
KH L = 1.17 Kb = .050 Adj. S lope = 21.3 
BA .413 
PB 1.989 
IN 15 

PC .OOO ,008 .016 .025 .033 ,041 ,050 .058 ,066 .074 
PC .087 .099 . I19  . I 3 8  .216 ,377 .834 . 9 l l  .931 .950 
PC ,962 ,973 .983 .991 1.000 

LG .430 .255 3.500 .515 7.000 
UC 1.354 .985 
UA 0 5 16 30 65 77 84 90 94 9 7  
UA 100 
KO 2 

KK Node17 

KM b a s i n  r o u t i n g  through t r a n s f e r  p i p e  c u l v e r t s  
RS 1 STOR 0 0 
SV 0 .02 .ll .2 1.79 3.38 7.57 13.81 
SE 77.82 78 79 80 81 82 83 84 
SL 77.82 15.70 .6 .5 
SS 83.80 15 3 1.5 
KO 2 

KK Node10 
KM Route water  f rom c u l v e r t s  t o  m idd le  o f  s u b d i v i s i o n  
RS 1 STOR 0 0 
RC ,035 .035 .035 650 ,0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
RY 15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOPE RAINFALL FOR SUBBASIN G2 

KM 6-HWR RAINFALL PATTERN NO. 1.00 UAS USED TO FINO TC 8 R FOR THIS BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KM L = .41 Kb = .064 Adj. S lope = 48.9 
BA .040 
PB 1.989 
LG .430 .255 3.500 0.515 30.000 
UC .458 .477 
UA 0 5 16 30 65 77 84 90 94 9 7  
UA 100 
KO 2 

KK Node7 

KM Route f l ow through b a s i n  t o  remove developed a rea  s to rage  
RS 1 STOR 0 0 

SV 0 2.13 2.15 2.16 2.17 2.18 2.19 2.20 2.25 2.5 
SV 2.75 





HEC-1 INPUT PAGE 2 

I D .  ...... I... .... Z..... .. 3 . . .  .... 4. ...... 5..... .. 6.. ..... 7.......8.......9.... ..I0 

KK Nodell 
KM canf lunce g l  and 92 

HC 2 
KO 2 

KK NodelO 
KM Route water from cu lver ts  t o  middle of kubd iv is ian 
RS 1 STOR 0 0 
RC .035 .035 ,035 650 .0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
R Y  15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOPE RAINFALL FOR G3 
KM 6-HWR RAINFALL PATTERN NO. 1.00 UAS USED T O  FINO TC 8 R FOR THlS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KH L = .30 Kb = .072 Adj. Slope = 60.9 
BA ,010 
PB 1.989 
LG ,430 ,255 3.500 .515 30.000 
UC .296 .498 
UA 0 5 16 30 65 77 94 97 84 . 90 
UA 100 
KO 2 

KK Node8 
KM Route area through subdiv is ion t o  remove re ten t i on  storage 
RS 1 STOR 0 0 

SV 0 .58 .60 .61 .62 .63 .64 
SO 0 0 10 20 30 40 50 

KO 2 

KK Node13 
KM confluence 91-92 u i t h  93 
KO 2 
HC 2 
KO 2 

KK NodelO 
KM Route water from middle of  subd iv is ion t o  o l d  mcdowell 
RS 1 STOR 0 0 
R C  ,035 .035 .035 650 ,0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
R Y  15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOP RAINFALL FOR SUBBASIN G4 
KM 6-HWR RAINFALL PATTERN NO. 1.00 WAS USE0 TO FIND TC & R FOR T H l S  BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF ,995 
KM L = .98 Kb = .064 Adj. Slope = 26.3 

BA .252 





HEC-1 INPUT PACE 3 

LINE 

KK Node9 

KH Route water  through d e t e n t i o n  basin t o  remove subdivision s t o r a g e  
RS 1 STOR 0 0 
SV 0 7.58 7.60 7.70 7.80 
SE 0 10 11 12 13 
SL 0 1.0 0.6 0.5 
SS 10 50 2.7 1.5 
KO 2 

KK Node15 
KM conf Luence g1-92-93 u i t h  94 

HC 2 
KO 2 

KK DeveLape r a i n f a l l  f o r  phase 2 area 
KM 6-HOUR RAINFALL PATTERN NO. 1.00 MAS USED TO FIND TC & R FOR THlS BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KM L = ,072 Kb = ,064 Ad]. SLope = 9.9 
BA ,043 
PB 1.989 
LC .430 .255 3.500 .515 0.000 
UC 1.087 1.030 
UA 0 5 16  30 65 77 84 90 94 9 7  
UA 100 
KO 2 

KK Node16 
KM conf luence 91-92-93-94 and phase 2 
HC 2 
KO 2 

KK Route v a t e r  through phase 2 channel t h r u  e x i s t i n g  60' RCPs 
RS 1 ELEV 974 0 
SV 0 3.64 7.29 12.14 18.22 25.50 34.00 43.72 54.65 
SE 974 977 978 979 980 981 982 983 984 
SO 0 0 14.90 41.02 90.10 151.37 220.14 286.54 345.40 

SE 974 977 978 979 980 981 982 983 984 
KO 2 
22 



* . 
* FLOOD HYDROGRAPH PACKAGE ( H E C - 1 )  * 
* SEPTEMBER 1 9 9 0  

t VERSION 4 . 0  * 
" * 
* RUN DATE 0 6 / 0 9 / 1 9 9 8  T l M E  16 :04 :53  ' 
* . 
......................................... 

M o d e l  # 4 

3 1 0  OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 

I P L O T  0 PLOT CONTROL 

OSCAL 0. HYDROGRAPH PLOT SCALE 

....................................... 
* . 
* U.S. ARMY CORPS OF ENGINEERS * 

HYDROLOGIC ENGINEERING CENTER * 
* 6 0 9  SECOND STREET * 

DAVIS,  CAL IFORNIA  9 5 6 1 6  t 

" (916) 7 5 6 - 1 1 0 4  * 
t 

***.*.*****.ltt****.~.*"*.tt*"****.*ttt 

I T  HYDROGRAPH T IME 

NMlN 

IDATE 

I T l M E  

NQ 

NDDATE 

NDTIME 

ICENT 

DATA 

5 MINUTES I N  COHPUTATION INTERVAI 

1 0 STARTING DATE 

0 0 0 0  STARTING T l M E  

3 0 0  NUMBER OF HYDROGRAPH ORDINATES 

2 0 ENDING DATE 

0 0 5 5  ENDING T lME 

19 CENTURY MARK 

COMPUTATION INTERVAL . 0 8  H W R S  

TOTAL T IME BASE 24.92 HOURS 

ENGLISH U N I T S  

DRAINAGE AREA SQUARE M I L E S  

P R E C I P I T A T I O N  DEPTH INCHES 

LENGTH, ELEVATION FEET 

FLOW CUBIC FEET PER SECOND 

STORAGE VOLUME ACRE-FEET 

SURFACE AREA ACRES 

TEMPERATURE DEGREES FAHRENHEIT 

.*.*********** . " 
4 KK * DEVELO * P RAINFALL  FOR B A S l N  G I  . * 

*t+*t***.*t*** 

6-HOUR RAINFALL  PATTERN NO. 1.00 UAS USED TO F IND TC & R FOR T H I S  B A S I N  

T H I S  B A S I N  USED RAINFALL  REDUCTION FACTOR OF .995  

L = 1 . 1 7  Kb = , 0 5 0  A d j .  S l o p e  x 2 1 . 3  • 10 ,N TIME DATA FOR INPUT T IME SERIES - 
J X M I N  15 T I M E  INTERVAL I N  MINUTES 



JXOATE 1 0 STARTING DATE 
JXTIME 0 STARTING TIME 

18 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

8 BA SUBBASIN CHARACTERISTICS 
TAREA .41 SUBBASIN AREA 

PRECIPITATION DATA 

9 PB STORM 1.99 BASIN TOTAL PRECIPITATION 

11 P I  INCREMENTAL PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo .oo ,110 

.oo .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .01 .01 .01 .01 

.03 .03 .05 .05 .05 .15 .15 

.03 .01 .Ol .O1 .01 .01 . O l  

.oo .oo .oo .oo .oo .oo .oo 

.oo .oo 

14 LG GREEN AN0 AMPT LOSS RATE 
STRTL .43 STARTING LOSS 

DTH .25 MOISTURE DEFICIT 
PSlF 3.50 VETTING FRONT SUCTION 

XKSAT .51 HYDRAULIC CONDUCTIVITY 
RTlMP 7.00 PERCENT IMPERVIWL AREA 

15 UC CLARK UNITGRAPH 
TC 1.35 TIME OF CONCENTRATION 

R .99 STORAGE COEFFICIENT 

16 UA ACCUMULATEO-AREA VS. TIME, 11 ORDINATES 
.O 5.0 16.0 30.0 65.0 77.0 84.0 

100.0 

UNIT HYOROGRAPH PARAMETERS 

CLARK TC= 1.35 HR, R= .99 HR 
SNYDER TP= .74 HR, CP= .44 

UNIT HYOROGRAPH 
70 ENO-OF-PER100 ORDINATES 

4. 13. 27. 44. 64. 100. 139. 156. 

155. 151. 146. 140. 133. 127. 120. 111. 

86. 79. 72. 67. 61. 56. 52. 47. 

37. 34. 31. 29. 26. 24. 22. 20. 

16. 14. 13. 12. 11, 10. 9. 9. 

7. 6. 6. 5. 5. 4. 4. 4. 

3. 3. 2. 2. 2. 2. 2. 2. 



OA MON HRMN OR0 RAlN LOSS EXCESS 

HYDROGRAPH AT STATION DEVELO 

I**.********..*..**tt**.*~*"~"*~."*~,,"*.."""~**ttt*tt*t*tttt*tttt*t*.*ttt**"..***,** 

" 
COMP (I * DA MON HRMN ORD RAIN LOSS EXCESS COUP 9 . 

0. " 1 1230 151 .OO .OO .OO 0. 
0. * 1 1235 152 .OO .OO .OO 0. 
0. e 1 1240 153 .OO .OO .OO 0. 

0. . 1 1245 154 .OO .OO .OO 0. 

0. * 1 1250 155 .OO .OO .OO 0. 
0. . 1 1255 156 .OO .OO .OO 0. 
0. t 1 1300 157 .OO .OO .OO 0. 

0. " 1 1305 158 .OO .OO .OO 0. 

0. " 1 1310 159 .OO .OO .OO 0. 

0. t 1 1315 160 .OO .OO .OO 0. 
0. . 1 1320 161 .OO .OO .OO 0. 

0. " 1 1325 162 .OO .OO .OO 0. 
0. " 1 1330 163 .OO .OO .OO 0. 

1. * 1 1335 164 .OO .OO .OO 0. 

1. * 1 1 3 4 0 1 6 5  .OO .OO .OO 0. 
1. e 1 1345 166 .OO .OO .OO 0. 
1. * 1 1350 167 .OO .OO .OO 0. 
1. . 1 1355 168 .OO .OO .OO 0. 

1. . 1 1400 169 .OO .OO .OO 0. 

1. * 1 1405 170 .OO .OO .OO 0. 

1. . 1 1410 171 .OO .OO .OO 0. 

1. " 1 1415 172 .OO .OO .OO 0. 

1. " 1 1420 173 .OO .OO .OO 0. 

1. * 1 1425 174 .OO .OO .OO 0. 

1. * 1 1 4 3 0 1 7 5  .OO .OO .OO 0. 

1. . 1 1435 176 .OO .OO .OO 0. 

1. " 1 1 4 4 0 1 7 7  .OO .OO .OO 0. 

1. * 1 1445 178 .OO .OO .OO 0. 
1. * 1 1450 179 .OO .OO .OO 0. 

1. * 1 1 4 5 5 1 8 0  .OO .OO .OO 0. 

1. * 1 1500 181 .OO .OO .OO 0. 
1. * 1 1 5 0 5 1 8 2  .OO .OO .OO 0. 

1. * 1 1510 183 .OO .OO .OO 0. 

1. * 1 1515 184 .OO .OO .OO 0. 

1. * 1 1520 185 .OO .OO .OO 0. 

1. * 1 1525 186 .OO .OO .OO 0. 

1. * 1 1530 187 .OO .OO .OO 0. 

1. * 1 1535 188 .OO .OO .OO 0. 

1. 1 1540 189 .OO .OO .OO 0. 

1. . 1 1545 190 .OO .OO .OO 0. 

2. * 1 1550 191 .OO .OO .OO 0. 

2. * 1 1555 192 .OO .OO .OO 0. 

2. . 1 1 6 0 0 1 9 3  .OO .OO .OO 0. 
2. 1 1605 194 .OO .OO .OO 0. 

2. 1 1610 195 .OO .OO .OO 0. 

3. * 1 1615 196 .OO .OO .OO 0. 
4. t 1 1620 197 .OO .OO .OO 0. 

7. * 1 1 6 2 5 1 9 8  .OO .OO .OO 0. 
13. . 1 1 6 3 0 1 9 9  .OO .OO .OO 0. 

21. * 1 1635 200 .OO .OO .OO 0. 







basin r o u t i n g  through transfer pipe cu lver ts  

26 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

21 RS STORAGE ROUTING 

NSTPS 1 NUMBER OF SUBREACHES 
ITYP STOR TYPE OF INITIAL CONDITION 

R S V R I C  .OO INITIAL CONDITION 
X .OO WORKING R AND D COEFFICIENT 

22 SV STORAGE .O .O .1 .2 1.8 3.4 7.6 13.8 

23 SE ELEVATION 77.82 78.00 79.00 80.00 81.00 82.00 83.00 84.00 

24 SL LOW-LEVEL WTLET 

ELEVL 77.82 ELEVATION AT CENTER OF WTLEl 
CAREA 15.70 CROSS-SECTIONAL AREA 

COQL .60 COEFFICIENT 

EXPL .50 EXPONENT OF HEAD 

25 SS SPl LLWAY 
CREL 83.80 SPILLWAY CREST ELEVATION 

SPWlD 15.00 SPILLWAY WIDTH 

COPW 3.00 WEIR COEFFICIENT 
EXPW 1.50 EXPONENT OF HEAD 

COMPUTED WTFLOW-ELEVATION D A T A  

WTFLOW .OO 109.17 115.06 121.61 128.96 137.24 146.67 157.49 170.03 184.75 
ELEVATION 77.82 79.91 80.14 80.41 80.73 81.12 81.59 82.17 82.89 83.80 

WTFLOW 186.42 186.80 187.23 187.71 188.24 188.83 189.49 190.20 190.98 191.84 
ELEVATION 83.86 83.87 83.89 83.90 83.91 83.93 83.95 83.96 83.98 84.00 

COnPUTED STORAGE-WTFLOU-ELEVATION DATA 

STORAGE .00 .02 .ll .19 .20 .42 .85 1.37 1.79 1.98 
WTFLOU .OD 32.05 82.07 109.17 111.55 115.06 121.61 128.96 134.72 137.24 

ELEVATION 77.82 78.00 79.00 79.91 80.00 80.14 80.41 80.73 81.00 81.12 



STORAGE 2.73 3.38 4.07 7.09 7.57 12.56 12.95 13.03 13.10 13.19 
OUTFLOU 146.67 154.46 157.49 170.03 171.95 184.75 186.42 186.80 187.23 187.71 

ELEVATION 81.59 82.00 82.17 82.89 83.00 83.80 83.86 83.87 83.89 83.90 

STORAGE 13.28 13.37 13.47 13.58 13.69 13.81 

OUTFLOW 188.24 188.83 189.49 190.20 190.98 191.84 

ELEVATION 83.91 83.93 83.95 83.96 83.98 84.00 

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOUS BETWEEN 0. TO 109. 
THE ROUTED HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOUS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

.................................................................................................................................... 

HYDROGRAPH AT STATION Node17 

ttt****************"*"*"""""**".**.*~*""~"~*"***"*"tttttt**".*"""""".*...****.*.*"***.*"*"""""**"***..**~.**.*.**.*.*~***.*.****~.. 

" * 
DA MON HRMN ORD OUTFLOW STORAGE STAGE * OA MON HRMN OR0 OUTFLOW STORAGE STAGE * OA MON HRMN ORD OUTFLOU STORAGE STAGE 

* " 
1 0000 1 0. .O 77.8 * 1 0820 101 3.  .O 77.8 ' 1 1640 201 0. .O 77.8 
1 0005 2 0. .O 7 7 . 8 ' 1  0 8 2 5 1 0 2  3. .O 77.8 ' 1 1645 202 0. .O 77.8 
1 0010 3 0. .O 77.8 * 1 0830 103 3.  .O 77.8 * 1 1650 203 0. .O 77.8 
1 0015 4 0. .O 7 7 . 8 '  1 0 8 3 5 1 0 4  3. .O 77.8 ' 1 1655 204 0. .O 77.8 
1 0020 5 0. .O 7 7 . 8 ' 1  0840105  2. .O 77.8 * 1 1700 205 0. .O 77.8 
1 0025 6 0. .O 77.8 1 0845 106 2. .O 77.8 * 1 1705 206 0. .O 77.8 
1 0030 7 0. .O 77.8 * 1 0850 107 2. .O 77.8 * 1 1710 207 0. .O 77.8 
1 0035 8 0. .O 77.8 ' 1 0855 108 2. .O 77.8 ' 1 1715 208 0. .O 77.8 
1 0040 9 0. .O 77.8 * 1 0900 109 2. .O 77.8 * 1 1720 209 0. .O 77.8 
1 0045 10 0. .O 77.8 * 1 0905 110 2. .O 77.8 * 1 1725 210 0. .O 77.8 
1 0050 11 0. .O 77.8 ' 1 0910 111 1. .O 77.8 ' 1 1730 211 0. .O 77.8 
1 0055 12 0. .O 77.8 * 1 0915 112 1. .O 77.8 * 1 1735 212 0. .O 77.8 
1 0100 13 0. .O 77.8 * 1 0920 113 1. .O 77.8 * 1 1740 213 0. .O 77.8 
1 0105 14 0. .O 77.8 ' 1 0925 114 1. .O 77.8 * 1 1745 214 0. .O 77.8 
1 0110 15 1. .O 77.8 ' 1 0930 115 1. .O 77.8 ' 1 1750,215 0. .O 77.8 
1 0115 16  1. .O 77.8 ' 1 0935 116 1. .O 77.8 ' 1 1755 216 0. .O 77.8 
1 0120 17  1. .O 77.8 * 1 0940 117 1. .O 77.8 * 1 1800 217 0. .O 77.8 
1 0125 18 1. .O 77.8 * 1 0945 118 0. .O 77.8 * 1 1805 218 0. .O 77.8 
1 0130 19 1. .O 77.8 ' 1 0950 119 0. .O 77.8 * 1 1810 219 0. .O 77.8 
1 0135 20 1. .O 77.8 * 1 0955 120 0. .O 77.8 ' 1 1815 220 0. .O 77.8 
1 0140 21 1. .O 77.8 * 1 1000 121 0. .O 77.8 * 1 1820 221 0. .O 77.8 
1 0145 22 1. .O 77.8 1 1005 122 0. .O 77.8 * 1 1825 222 0. .O 77.8 
1 0150 23 1. .O 77.8 * 1 1010 123 0. .O 77.8 * 1 1830 223 0. .O 77.8 
1 0155 24 1. .O 77.8 ' 1 1015 124 0. .O 77.8 * 1 1835 224 0. .O 77.8 
1 0200 25 1. .O 77.8 * 1 1020 125 0. .O 77.8 * 1 1840 225 0. .O 77.8 
1 0205 26 1. .O 77.8 * 1 1025 126 0.  .O 77.8 * 1 1845 226 0. .O 77.8 
1 0210 27 1. .O 77.8 * 1 1030 127 0. .O 77.8 * 1 1850 227 0. .O 77.8 
1 0215 28 1. .O 77.8 1 1035 128 0. .O 77.8 * 1 1855 228 0. .O 77.8 
1 0220 29 1. 0 77.8 * 1 1040 129 0. .O 7 7 . 8 ' 1  1 9 0 0 2 2 9  0. .O 77.8 
1 0225 30 1. .O 77.8 ' 1 1045 130 0. .O 7 7 . 8 "  1 1 9 0 5 2 3 0  0. .O 77.8 
1 0230 31 1. .O 77.8 * 1 1050 131 0. .O 77.8 ' 1 1910 231 0. .O 77.8 
1 0235 32 1. .O 77.8 ' 1 1055 132 0. .O 77.8 1 1915 232 0. .O 77.8 
1 0240 33 1. .O 77.8 * 1 1100 133 0. .O 77.8 " 1 1920 233 0. .O 77.8 
1 0245 34 1. .O 77.8 * 1 1105 134 0. 0 77.8 * 1 1925 234 0. .O 77.8 
1 0250 35 1. .O 77.8 ' 1 1110 135 0. .O  77.8 ' 1 1930 235 0.  .O 77.8 
1 0255 36 1. .O 77.8 * 1 1115 136 0. .O 77.8 ' 1 1935 236 0. .O 77.8 
1 0300 3 7  1. .O 77.8 1 1120 137 0. .O  7 7 . 8 -  1 1 9 4 0 2 3 7  0. .O 77.8 
1 0305 38 1. .O 77.8 * 1 1125 138 0. .O 77.8 * 1 1945 238 0. .O 77.8 





PEAK FLOW T IME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24 .92 -HR 

(CFS) (HR) 

(CFS) 
97. 4 . 6 7  28. 7. 7. 7. 

( INCHES) , 6 3 4  .645 .645  , 6 4 5  

(AC-FT)  14 .  1 4 .  1 4 .  1 4 .  

PEAK STORAGE T l M E  MAXIMUM AVERAGE STORAGE 

6 -HR 24-HR 72-HR 24 .92 -HR 

PEAK STAGE T IME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72 -HR 24 .92 -HR 

(FEET) (HR) 

79.51 4 . 6 7  78 .16  77.91 7 7 . 9 0  7 7 . 9 0  

CUMULATIVE AREA = . 4 1  SO M I  

****.**.****** 
* " 

2 7  KK N o d e 1 0  * 
* * 
I************* 

R o u t e  water f rom cu lver ts  t o  m i d d l e  a f  subdivis ion 

33 KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

OSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

2 9  RS STORAGE ROUTING 

NSTPS 1 NUMBER OF SUBREACHES 

I T Y P  STOR TYPE OF I N I T I A L  CONDITION 

RSVRlC . 0 0  I N I T I A L  CONDlT lON 

X .OO WORKING R AND 0 COEFFICIENT 

3 0  RC NORMAL DEPTH CHANNEL 

ANL , 0 3 5  LEFT OVERBANK N-VALUE 

ANCH , 0 3 5  M A I N  CHANNEL N-VALUE 

ANR .035  R IGHT OVERBANK N-VALUE 

RLNTH 650 .  REACH LENGTH 



SEL ,0022 ENERGY SLOPE 
ELMAX 15.0 MAX. ELEV. FOR STORAGE/WTFLOW CALCULATION 

CROSS-SECTION DATA 
- - -  LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

32 RY ELEVATION 15.00 11.00 10.00 5.85 5.85 10.00 11.00 15.00 

31 RX DISTANCE .OO 20.00 120.00 136.60 146.60 162.20 262.20 282.20 

COMPUTED STORAGE-WTFLOU.ELEVATlON DATA 

STORAGE .OO .09 .20 .34 .50 .69 .91 1.16 1.43 1.78 
OUTFLOU .OO 6.32 21.74 46.35 81.01 126.67 184.32 254.90 339.36 449.06 

ELEVATION 5.85 6.33 6.81 7.29 7.78 8.26 8.74 9.22 9.70 10.18 

STORAGE 2.70 4.27 6.04 7.84 9.68 11.55 13.46 15.40 17.38 19.39 
WTFLOU 628.29 931.10 1390.33 1963.47 2640.18 3413.96 4280.30 5235.91 6278.27 7405.46 

ELEVATION 10.67 11.15 11.63 12.11 12.59 13.07 13.56 14.04 14.52 15.00 

'** UARNING "' MOOIFlED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETUEEN 255. TO 7405. 
THE RWTED HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOUS. 

THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYOROGRAPH AT STATION Node10 

********* *t*******..*t*t********.**********.*t***.."**.**t****t*****.*.*"*"*******tt,**"t***".*,**.**********.****.**...*.********* 
* . 

DA MON HRMN OR0 OUTFLOU STORAGE STAGE * DA MON HRUN OR0 WTFLOU STORAGE STAGE ' OA MON HRMN OR0 OUTFLOU STORAGE STAGE 
t * 

1 0000 1 0. .O 5.8 * 1 0820 101 4. .1 6.2 * 1 1640 201 0. .O 5.8 
1 0005 2 0. .O 5 . 9 *  1 0825102 4. .1 6.1 1 1645 202 0. .O 5.8 

1 0010 3 0. .O 5.9 * 1 0830 103 4. .O 6.1 * 1 1650 203 0. .O 5.8 
1 0015 4 0. .O 5 . 9 ' 1  0835104 3. .O 6.1 ' 1 1655 204 0. .O 5.8 
1 0020 5 0. .O 5 .9 *  1 0840105 3. .O 6 . 1 *  1 1700205 0. .O 5.8 
1 0025 6 0. .O 5 . 9 ' 1  0845106 3. .O 6 . 1 *  1 1705206 0. .O 5.8 
1 0030 7 0. .O 5.9 1 0850 107 3. .O 6.0 1 1710 207 0. .O 5.8 
1 0035 8 0. .O 5.9 ' 1 0855 108 2. .O 6.0 1 1715 208 0. .O 5.8 
1 0040 9 0. .O 5 . 9 ' 1  0900109 2. .O 6.0 * 1 1720 209 0. .O 5.8 
1 0045 10 0. .O 5.9 ' 1 0905 110 2. .O 6.0 * 1 1725 210 0. .O 5.8 
1 0050 11 0. .O 5.9 * 1 0910 111 2. .O 6.0 ' 1 1730 211 0. .O 5.8 
1 0055 12 0. .O 5.9 1 0915 112 2. .O 6.0 ' 1 1755 212 0. .O 5.8 
1 0100 13 0. .O 5.9 * 1 0920 113 2. .O 6.0 * 1 1740 213 0. .O 5.8 
1 0105 14 0. .O 5.9 * 1 0925 114 1. .O 6.0 * 1 1745 214 0. .O 5.8 
1 0110 15 0. .O 5.9 ' 1 0930 115 1. .O 5.9 * 1 1750 215 0. .O 5.8 
1 0115 16 0. .O 5.9 * 1 0935 116 1. .O 5.9 * 1 1755 216 0. .O 5.8 

1 0120 17 1. .O 5.9 * 1 0940 117 1. .O 5.9 * 1 1800 217 0. .O 5.8 

1 0125 18 1. .O 5.9 * 1 0945 118 1. .O 5.9 * 1 1805 218 0. .O 5.8 

1 0130 19 1. .O 5.9 * 1 0950 119 1. .O 5.9 * 1 1810 219 0. .O 5.8 

1 0135 20 1. .O 5.9 1 0955 120 0. .O 5.9 ' 1 1815 220 0. .O 5.8 

1 0140 21 1. .O 5.9 * 1 1000 121 0. .O 5.9 * 1 1820 221 0. .O 5.8 

1 0145 22 1. .O 5.9 * 1 1005 122 0. .O 5 . 9 ' 1  1825222 0. 

1 0150 23 1. .O 5.9 ' 1 1010 123 0. .O 5 .9 *  1 1830223 0. .O ::: a 
1 0 1 5 5 2 4  1. .O 5.9 " 1 1015 124 0. .O 5 . 9 ' 1  1835224 0. .O 5.8 

1 0200 25 1. .O 5.9 . 1 1020 125 0. .O 5.9 1 1840 225 0. .O 5.8 





PEAK FLOW T IME MAXIMUM AVERAGE FLOU 

6-HR 24-HR 72.HR 24.92-HR 

(CFS) (HR) 

(CFS) 
97. 4.75 2 8 .  7. 7. 7. 

( INCHES) , 6 3 4  .645 .645 , 6 4 5  
(AC-FT)  14 .  14.  14 .  14.  

PEAK STORAGE T I M E  

PEAK STAGE T IME 

(FEET) (HR) 
7.94 4.75 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72.HR 24 .92 -HR 

CUMULATIVE AREA = .41 SO M I  

******.*****.* 
* * 

3 4  KK DEVELO * PE RAINFALL  FOR SUBBASIN G2 
" * 
**********.*** 

6-HOUR RAINFALL  PATTERN NO. 1.00 WAS USED TO F INO TC & R FOR T H l S  B A S I N  
T H l S  B A S I N  USE0 RAINFALL  REDUCTION FACTOR OF .995 

L = . 4 1  K b  = . 0 6 4  A d j .  S l o p e  = 48.9 

4 4  KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 



QSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

38 BA SUBBASIN CHARACTERISTICS 

TAREA .04 SUBBASIN AREA 

PRECIPITATION DATA 

39 PB STORM 1.99 BASIN TOTAL PRECIPITATION 

11 P I  INCREMENTAL PRECIPITATION PATTERN 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .00 .oo .oo .oo .oo .oo . 00 

.oo .oo .oo .oo .oo .oo .oo .oo .oo . 00 

.OO .OO .OO .O1 .01 .O1 .01 .01 .O1 .03 

.03 .03 .05 .05 .05 .15 .15 .15 .03 .03 

.03 .O1 .O1 .O1 .O1 .O1 .O1 .OO .OO .OO 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo 

40 LG GREEN AND AMPT LOSS RATE 

STRTL .43 STARTING LOSS 

DTH .25 MOISTURE DEFICIT 

PSIF 3.50 WETTING FRONT SUCTION 

XKSAT .51 HYDRAULIC CONDUCTIVITY 

RTlMP 30.00 PERCENT IMPERVIWS AREA 

41 UC CLARK UNITGRAPH 

TC .46 TIME OF CONCENTRATION 

R .48 STORAGE COEFFICIENT 

42 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES 

.O 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 

100.0 

UNlT HYDROGRAPH PARAMETERS 

CLARK TC= .46 HR, R= .48HR 

SNYDER TP= .32 HR, CP= .43 

UNlT HYDROGRAPH 

33 END-OF-PERIW ORDINATES 

3. 16. 30. 35. 33. 30. 26. 22. 18. 15. 

13. 11. 9. 8. 6. 5. 5. 4. 3. 3. 

2. 2. 2. 1. 1. 1. 1. 1. 1. 0. 

0. 0. 0. 

HYDROGRAPH AT STATION DEVELO 

OA MON HRMN ORD RAIN LOSS EXCESS COMP a * D A  MON HRMN ORD RAIN LOSS EXCESS COHP Q 
* 

1 0000 1 .OO .OO .OO 0. * 1 1230 151 .OO .OO .OO 0. 







TOTAL RAINFALL = 1.99, TOTAL LOSS = 1.01, TOTAL EXCESS = .98 

PEAK FLOU TIME MAXIMUM AVERAGE FLOU 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

25. 4.25 4 .  1. 1 .  1. 
(INCHES) .968 .975 .975 .975 

(AC-FT) 2. 2. 2. 2. 

CUMULATIVE AREA = .04 SQ HI 



Route f l o w  through basin t o  remove developed a rea  s to rage  

0 52 KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 
OSCAL 0. HYOROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

47  RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONOITION 
RSVRIC .00 INITIAL COUOITION 

X .OO UORKING R AND 0 COEFFICIENT 

48 SV STORAGE .O 2.1 2.2 2.2 2.2 2.2 2.2 2.2 2.3 2.5 

2.8 

50 SO DISCHARGE 0. 0. 20. 30. 40. 50. 60. 70. 100. 150. 
200. 

*'* WARNING "* MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 0. TO 100. 
THE RWTEO HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

a *~********************tlt.l****~"."*""."*"tt*~t*tt*t***t**ttttt*t*ttt*t*t**t*t*t*tttt*t*tt*t***"t****t*t*tt******"***.,,",****"******** 

HYDROGRAPH AT STATION Node7 

*****************t*~*****t*tt*t*tt*tt*t*tttttt*t*tttt*t*ttttt*tt*ttt*t*t*t*t*tttt*t*tt.t*tttt*ttt*.t*tt*t**t*t*t**.*"t*******t**t** 

* " 
OA MON HRMN OR0 WTFLOU STORAGE * DA MON HRMN OR0 WTFLOU STORAGE * DA MON HRMN OR0 CUTFLCU STORAGE 

* * 
1 0000 1 0. .OO * 1 0820 101 0. 2.08 * 1 1640 201 0. 2.08 
1 0005 2 0. .OO 1 0825 102 0. 2.08 * 1 1645 202 0. 2.08 
1 0010 3 0. ,830 1 0830 103 0. 2.08 * 1 1650 203 0. 2.08 
1 0015 4 0. .OO * 1 0835 104 0.  2.08 * 1 1655 204 0. 2.08 
1 0020 5 0. .OO * 1 0840 105 0. 2.08 * 1 1700 205 0. 2.08 
1 0025 6 0. .OO * 1 0845 106 0. 2.08 * 1 1705 206 0. 2.08 
1 0030 7 0. .OO 1 0850 107 0. 2.08 * 1 1710 207 0. 2.08 
1 0035 8 0. .O1 * 1 0855 108 0. 2.08 * 1 1715 208 0. 2.08 
1 0040 9 0. .O1 * 1 0900 109 0. 2.08 * 1 1720 209 0. 2.08 
1 0045 10 0. .O1 * 1 0905 110 0. 2.08 * 1 1725 210 0. 2.08 
1 0050 11 0. .O1 * 1 0910 111 0. 2.08 * 1 1730 211 0. 2.08 
1 0055 12 0. .02 * 1 0915 112 0. 2.08 * 1 1735 212 0. 2.08 
1 0100 13 0. .02 1 0920 113 0. 2.08 * 1 1740 213 0. 2.08 
1 0105 14 0. .02 * 1 0925 114 0. 2.08 * 1 1745 214 0. 2.08 
1 0110 15 0. .02 * 1 0930 115 0. 2.08 * 1 1750 215 0. 2.08 
1 0115 16 0. .03 * 1 0935 116 0. 2.08 1 1755 216 0. 2.08 
1 0120 17  0. .03 1 0940 117 0. 2.08 * 1 1800 217 0. 2.08 
1 0125 18 0. .03 * 1 0945 118 0. 2.08 * 1 1805 218 0. 2.08 
1 0130 19 0. .04 1 0950 119 0. 2.08 * 1 1810 219 0. 2.08 
1 0135 20 0. .04 * 1 0955 120 0. 2.08 * 1 1815 220 0. 2.08 
1 0140 21 0. .04 * 1 1000 121 0. 2.08 * 1 1820 221 0. 2.08 
1 0145 22 0. .05 * 1 1005 122 0. 2.08 * 1 1825 222 0. 2.08 





PEAK FLOW T IME MAXIMUM AVERAGE FLOU 

6-HR 24-HR 72-HR 24 .92 -HR 

(CFS) (HR) 

(CFS) 
0. . 0 8  0. 0. 0 .  0 .  

( INCHES) .OOO , 0 0 0  , 0 0 0  .OOO 

(AC-FT)  0 .  0 .  0. 0. 

PEAK STORAGE T I M E  MAXIMUM AVERAGE STORAGE 

6 -HR 24-HR 72-HR 24.92-HR 

CUMULATIVE AREA = . 0 4  SQ M I  

**t *** *** *** *** *** *** *** *** *** *** *** *It tt* tt* It* rtt I** X** tr* r*. *+* *** **+ *+* **+ *I* *.* .*. *.* tl* a*. **. 

t***.**.ttl*+* 

* * 
53 KK * N o d e l l  * 

* * 
************** 

conflunce g l  and g 2  

56 KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

OSCAL 0. HYOROGRAPH PLOT SCALE * 55 HC HYDROGRAPH COMBINATION 

I C M l P  2 NUMBER OF HYDROGRAPHS TO COMBINE 



HYOROCRAPH AT STATION Nadell 
SUM OF 2 HYOROCRAPHS 

OA MON HRHN OR0 

.********.***..*""*"*.*****I 

" 
FLOW OA MOW HRMN 

0. * 1 0615 
0. * 1 0620 

0. * 1 0625 
0. * 1 0630 
0. * 1 0635 
0. * 1 0640 
0. 1 0645 
0. 1 0650 
0. * 1 0655 
0. * 1 0700 
0. * 1 0705 
0. * 1 0710 
0. * 1 0715 
0. * 1 0720 
0. * 1 0725 
0. 1 0730 
1. ' 1 0735 

1. * 1 0740 

1. * 1 0745 
1. * 1 0750 
1. * 1 0755 
1. 1 0800 

1. * 1 0805 
1. " 1 0810 
1. * 1 0815 
1. + 1 0820 
1. * 1 0825 
1. 1 0830 
1. * 1 0835 
1. * 1 0840 
1. * 1 0845 
1. ' 1 0850 
1. * 1 0855 
1. * 1 0900 

1. * 1 0905 
1. ' 1 0910 
1. ' 1 0915 
1. * 1 0920 
1. * 1 0925 
1. ' 1 0930 
1. ' 1 0935 
1. ' 1 0940 
2. * 1 0945 

2. 1 0950 

2. * 1 0955 
2. 1 1000 

I*.*****.t*****""*i.*"".*t*~*"**,*".*****.""**.*.**"*tt*tt*.t*********.****** 

* * 
FLOW * OA MON HRMN OR0 FLOW * OA MON HRMN OR0 FLOW 

* 
31. * 1 1230 151 0. * 1 1845 226 0. 
28. 1 1235 152 0. * 1 1850 227 0. 
26. 1 1240 153 0. * 1 1855 228 0. 
24. * 1 1245 154 0. * 1 1900 229 0. 
22. * 1 1250 155 0. * 1 1905 230 0. 
21. * 1 1255 156 0. * 1 1910 231 0. 
19. * 1 1300 157 0 1 1915 232 0. 
18. ' 1 1305 158 0. * 1 1920 233 0. 
16. ' 1 1310 159 0. * 1 1925 234 0. 
15. * 1 1315 160 0. 1 1930 235 0. 
14. ' 1 1320 161 0. 1 1935 236 0. 
13. * 1 1325 162 0. 1 1940 237 0. 
12. 1 1330 163 0. * 1 1945 238 0. 
11. ' 1 1335 164 0. 1 1950 239 0. 
10. + 1 1340 165 0. * 1 1955 240 0. 
9. * 1 1345 166 0. * 1 2000 241 0. 
8. 1 1350 167 0. * 1 2005 242 

8. * 1 1355 168 0. * 1 2010 243 0. 
7. 1 1400 169 0. * 1 2015 244 

" * 
0. 

6. * 1 1405 170 0. * 1 2020 245 0. 
6. * 1 1410 171 0. * 1 2025 246 0. 
6. 1 1415 172 0. 1 2030 247 0. 

5. 1 1420 173 0. 1 2035 248 0. 
5. * 1 1425 174 0. * 1 2040 249 0. 
5. * 1 1430 175 0. * 1 2045 250 0. 
4. * 1 1435 176 0. * 1 2050 251 0. 
4. * 1 1440 177 0. * 1 2055 252 0. 
4. * 1 1445 178 0. * 1 2100 253 0. 
3. * 1 1450 179 0. * 1 2105 254 0. 
3. * 1 1455 180 0. * 1 2110 255 0. 

3. 1 1500 181 0. * 1 2115 256 0. 
3. 1 1505 182 0. * 1 2120 257 0. 
2. 1 1510 183 0. * 1 2125 258 0. 
2. * 1 1515 184 0. * 1 2130 259 0. 

2. 1 1520 185 0. 1 2135 260 0. 
2. * 1 1525 186 0. * 1 2140 261 0. 
2. 1 1530 187 0. 1 2145 262 0. 

2. * 1 1535 188 0. * 1 2150 263 0. 
1. ' 1 1540 189 0. * 1 2155 264 0. 
1. ' 1 1545 190 0. * 1 2200 265 0. 
1. * 1 1550 191 0. * 1 2205 266 0. 
1. * 1 1555 192 0. 1 2210 267 0. 
1. * 1 1600 193 0. * 1 2215 268 

1. * 1 1605 194 0. 1 2220 269 
0. * 1 1610 195 0. 1 2225 270 

:: e 
0. 

0. * 1 1615 196 0. 1 2230 271 0. 



PEAK FLOW T I M E  MAXIMUM AVERAGE FLOW 
6 - H R  24-HR 72 -HR 2 4  

(CFS)  (HR) 
(CFS)  

97. 4 . 7 5  2 8 .  7. 7. 
( I N C H E S )  , 5 7 8  , 5 8 8  , 5 8 8  

( A C - F T )  1 4 .  1 4 .  1 4 .  

CUMULATIVE AREA = . 4 5  SO M I  

R o u t e  w a t e r  f rom c u l v e r t s  t o  middle of  subdivision 

63 KO OUTPUT CONTROL VARIABLES 

IPRNT 2 P R I N T  CONTROL 

I P L O T  0 PLOT CONTROL 



QSCAL 0. HYOROGRAPH PLOT SCALE 

HYOROGRAPH ROUTING OATA 

59 RS STORAGE ROUTING 

NSTPS 1 NUMBER OF SUBREACHES 
ITYP STOR TYPE OF INITIAL CONDITION 

RSVRlC .OO INITIAL CONDITION 
X .OO UORKING R AND 0 COEFFICIENT 

60 RC NORMAL DEPTH CHANNEL 
ANL .035 LEFT OVERBANK N.VALUE 

ANCH .035 MAIN CHANNEL N-VALUE 
ANR .035 RIGHT OVERBANK N-VALUE 

RLNTH 650. REACH LENGTH 
SEL ,0022 ENERGY SLOPE 

ELMAX 15.0 MAX. ELEV. FOR STORAGE/WTFLOU CALCULATION 

CROSS-SECTION DATA 
- - -  LEFT OVERBANK - - -  t - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

62 RY ELEVATION 15.00 11.00 10.00 5.85 5.85 10.00 11.00 15.00 
61 RX DISTANCE .OO 20.00 120.00 136.60 146.60 162.20 262.20 282.20 

COMPUTED STORAGE-WTFLOU-ELEVATION OATA 

STORAGE .OO .09 .20 .34 .50 .69 .91 1.16 1.43 1.78 

WTFLOU .OO 6.32 21.74 46.35 81.01 126.67 184.32 254.90 339.36 449.06 
ELEVATION 5.85 6.33 6.81 7.29 7.78 8.26 8.74 9.22 9.70 10.18 

STORAGE 2.70 4.27 6.04 7.84 9.68 11.55 13.46 15.40 17.38 19.39 
WTFLOU 628.29 931.10 1390.33 1963.47 2640.18 3413.96 4280.30 5235.91 6278.27 7405.46 

ELEVATION 10.67 11.15 11.63 12.11 12.59 13.07 13.56 14.04 14.52 15.00 

'** WARNING '** MOOlFlED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETWEEN 255. TO 7405. 
THE RWTEO HYOROGRAPH SHWLO BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOUS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYOROGRAPH AT STATION Node10 

OA MON HRMN OR0 OUTFLOW STORAGE STAGE OA MON HRMN ORD 
" 

5.8 * 1 0820 101 
5.9 * 1 0825 102 

5.9 * 1 0830 103 

5.9 * 1 0835 104 

5 . 9 *  1 0840105  
5.9. 1 0 8 4 5 1 0 6  

5.9 '  1 0 8 5 0 1 0 7  
5.9 * 1 0855 108 

5 . 9 -  1 0 9 0 0 1 0 9  
5.9 1 0905 110 

WTFLOU 

5. 

5. 
4. 
4. 
4. 

3. 

3. 
3. 
3. 
2. 

STORAGE 

1 
1 
1 

1 
.o 
.o 
.O 
.O 
.O 

.o 

STAGE * DA MON HRMN ORD WTFLOU 
* 

6.2 * 1 1640 201 0. 
6 . 2 '  1 1 6 4 5 2 0 2  0. 
6.2 ' 1 1650 203 0. 

6.1 ' 1 1655 204 0. 
6.1 ' 1 1700 205 0. 
6.1 ' 1 1705 206 0. 

6.1 * 1 1710 207 0. 

6.1 ' 1 1715 208 0. 

6.0 * 1 1720 209 0. 
6.0 ' 1 1725 210 0. 

STORAGE 

.O 

.O 

.o 

.o 

.o 

.O 

.O 

.O 

.o 

.O 

STAGE 

5.8 
5.8 

5.8 
5.8 
5.8 

5.8 
5.8 

5.8 
5.8 '  
5.8 





PEAK FLOU TlME 

PEAK STORAGE TlME 

PEAK STAGE TlME 

(FEET) (HR) 

7.94 4.83 

MAXIMUM AVERAGE FLOU 

6-HR 24-HR 72-HR 24.92-HR 

(CFS) 
28. 7 .  7 .  7 .  

(INCHES) ,578 .588 ,588 ,588 

(AC-FT) 14. 14. 14. 14. 

MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 



.** *** *** **I *** *t* *** **t i t *  *** *** *t* **I *** **. *I* I.. *.* *** *** **r **I **. .*I **I * 

**,*********** 
* " 

6 4  KK * OEVELO * PE RAINFALL  FOR G3 
" * 
********.**,** 

6-HOUR RAINFALL  PATTERN NO. 1 . 0 0  UAS USED TO FINO TC & R FOR T H l S  B A S I N  

T H l S  BASIN  USED RAINFALL  REDUCTION FACTOR OF , 9 9 5  

L = . 3 0  Kb = ,072 A d j .  SLope = 6 0 . 9  

7 4  KO W T P U T  CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL I 

IPLOT 0 PLOT CONTROL 

PSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

6 8  BA SUBBASIN CHARACTERISTICS 

TAREA .O1 SUBBASIN AREA 

P R E C I P I T A T I O N  DATA 

6 9  PB STORM 1 . 9 9  B A S I N  TOTAL PRECIP ITATION 

1 1  P I  INCREMENTAL P R E C I P I T A T I O N  PATTERN 

.oo .oo .oo .oo .oo .oo .oo .oo 
,110 .oo .OO .oo .oo .oo .oo .oo 
.oo .oo .oo .DO .oo .oo .oo .oo 
.oo .oo .oo .01 . 0 1  .O1 .O1 .O1 

.03  .03  .05 .05  .05 .15  .15 .15 

.03  . 0 1  .Of .O1 .O1 .O1 .O1 .OO 

.oo .oo .oo .oo .oo .oo ,110 . 0 0  

.oo .oo 

7 0  LG GREEN AN0 AMPT LOSS RATE 

STRTL .43 STARTING LOSS 

OTH .25  MOISTURE D E F I C I T  

P S l F  3 . 5 0  VETTING FRONT SUCTION 

XKSAT .51 HYDRAULIC CONDUCTIVITY 

RT lMP 3 0 . 0 0  PERCENT I M P E R V I W S  AREA 

71 UC CLARK UNITGRAPH 

TC .30 T IME OF CONCENTRATION 

R . 5 0  STORAGE COEFFICIENT 

7 2  UA ACCUMULATEO-AREA VS. TIME, 1 1  ORDINATES 

.O 5.0 1 6 . 0  3 0 . 0  6 5 . 0  7 7 . 0  8 4 . 0  9 0 . 0  

100.0 

U N I T  HYDROGRAPH PARAMETERS 

CLARK TC= . 3 0  HR, R =  . 5 0  HR 

SNYDER TP= . 2 4  HR, CP= . 3 6  

U N I T  HYDROGRAPH 



34 END-OF-PER100 OROINATES 

HYDROGRAPH AT STATION OEVELO 

** ................................................................................................................................. 
* 

O A  MON HRMN ORO RAIN LOSS EXCESS coup a DA HON HRMN OR0 RAIN LOSS EXCESS COnP Q 
* 

1 0000 1 .OO .OO .OO 0. * 1 1230 151 .OO .OO .OO 0. 
1 0005 2 . O l  .OO .OO 0. * 1 1235 152 .OO .OO .OO 0. 
1 0010 3 . O l  .OO .OO 0. 1 1240 153 .OO .OO .OO 0. * 
1 0015 4 . O l  .OO .OO 0. a 1 1245 154 .OO .OO .OO 0. 
1 0020 5 .01 .OO .OO 0. 1 1250 155 .OO .OO .OO 0. 
1 0025 6 .01 .OO .OO 0. " 1 1255 156 .OO .OO .OO 0. 
1 0030 7 .01 .OO .OO 0. 1 1300 157 .OO .OO .OO 0. " 
1 0035 8 .01 .OO .OO 0. t 1 1305 158 .OO .OO .OO 0. 
1 0040 9 .01 .OO .OO 0. e 1 1310 159 .OO .OO .OO 0. 
1 0045 10 .01 .OO .OO 0. * 1 1315 160 .OO .OO .OO 0. 
1 0050 11 .01 .OO .OO 0. 1 1320 161 .OO .OO .OO 0. . 
1 0055 12 .01 .OO .OO 0. 1 1325 162 .OO .OO .OO 0. . 
1 0100 13 .01 .OO .OO 0. 1 1330 163 .OO .OO .OO 0. * 
1 0105 14 .01 .OO .OO 0. 1 1 3 3 5 1 6 4  .OO .OO .OO 0. 
1 0110 15 .01 .OO .OO 0. * 1 1 3 4 0 1 6 5  .OO .OO .OO 0. 
1 0115 16 1 .OO .OO 0. 1 1 3 4 5 1 6 6  .OO .OO .OO 0. 
1 0120 17 .01 .OO .OO 0. * 1 1350 167 .OO .OO .OO 0. 
1 0125 18 .01 .OO .OO 0. * 1 1355 168 .OO .OO .OO 0. 

1 0130 19 .01 .OO .OO 0. " 1 1400 169 .OO .OO .OO 0. 

1 0135 20 .01 .OO .OO 0. 1 1 4 0 5 1 7 0  .OO .OO .OO 0. 
1 0140 21 .01 .OO .OO 0. * 1 1410 171 .OO .OO .OO 0. 

1 0145 22 .01 .OO .OO 0. 1 1415 172 .OO .OO .OO 0. 
1 0150 23 .01 .OO .OO 0. * 1 1420 173 .OO .OO .OO 0. 
1 0155 24 .01 .OO .OO 0. " 1 1425 174 .OO .OO .OO 0. 
1 0200 25 .01 .OO ,00 0. 1 1 4 3 0 1 7 5  .OO .OO .OO 0. 
1 0205 26 .01 .OO .OO 0. 1 1 4 3 5 1 7 6  .OO .OO .OO 0. 
1 0210 27 .01 .OO .OO 0. t 1 1440 177 .OO .OO .OO 0. 
1 0215 28 .01 .OO .OO 0. * 1 1445 178 .OO .OO .OO 0. 
1 0220 29 .01 .01 .OO 0. " 1 1450 179 .OO .OO .OO 0. 
1 0225 30 .01 . O l  .OO 0. * 1 1455 180 .OO .OO .OO 0. 
1 0230 31 .01 .01 .OO 0. a 1 1 5 0 0 1 8 1  .OO .OO .OO 0. 
1 0235 32 .01 .01 .OO 0. " 1 1505 182 .OO .OO .OO 0. 
1 0240 33 .01 .01 .OO 0. * 1 1 5 1 0 1 8 3  .OO .OO .OO 0. 
1 0245 34 .01 .01 .OO 0. * 1 1515 184 .OO .OO .OO 0. 
1 0250 35 .01 .O1 .OO 0. a 1 1 5 2 0 1 8 5  .OO .OO .OO 0. 
1 0255 36 .01 .01 .OO 0. 1 1525 186 .OO .OO .OO 0. 
1 0300 37 .01 .01 .OO 0. * 1 1530 187 .OO .OO .OO 0. 

1 0305 38 .01 .01 .OO 0. * 1 1535 188 .OO .OO .OO 0. 

1 0310 39 . O l  .01 .OO 0. * 1 1540 189 .OO .OO .OO 0. 

1 0315 40 .01 .01 .OO 0. 1 1545 190 .OO .OO .OO 0. * 
1 0320 41 .05 .04 .02 0. t 1 1 5 5 0 1 9 1  .OO .OO .OO 0. 
1 0325 42 .05 .04 .02 0. 1 1555 192 .OO .OO .OO 0. * 
1 0330 43 ' .05 .04 .02 0. 1 1 6 0 0 1 9 3  .OO .OO .OO 0. * 
1 0335 44 .ll .07 .03 1. t 1 1605 194 .OO .OO .OO 0. 





TOTAL R A I N F A L L  = 1.99, TOTAL LOSS = 

PEAK FLOW T I M E  

6-HR 

( C F S )  (HR)  
( C F S )  

7. 4.17 1. 

1.01, TOTAL EXCESS = .98 



(INCHES) , 9 6 7  ,975 ,975 ,975 

(AC-$11  1. 1. 1 .  1. 

CUMULATIVE AREA = .O1 SO M I  

*.* *.t t*. *** *** *.* "I. ..* I*. t*. I.. .*. *I* *.. .** .** .. t *it *lt *** *.. I** *** **. *+I .** I.* **I **. "I. "t* t*. *** 

,*.*********** . * 
75 KK * Node8 * 

* " 
************** 

R o u t e  a rea  t h r o u g h  s u M i v i s i o n  t o  remove r e t e n t i o n  s t o r a g e  

8 0  KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

PSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING OATA 

7 7  RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF I N I T I A L  CONDITION 

RSVRIC .OO I N I T I A L  CONDITION 

X .OO UORKING R AND D COEFFlClENl 

7 8  SV STORAGE .O . 6  .6 . 6  .6 . 6  . 6  

7 9  SO DISCHARGE 0. 0. 10. 20. 30. 40. 50. 

*'* WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 0. TO 50. 

THE RWTED HYDROGRAPH SHWLO BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS. 

THIS CAN BE CORRECTED BY DECREASING THE TlHE INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYDROGRAPH AT STATION Node8 

********** ........................................................................................................................ 
* * 

OA MON HRMN OR0 OUTFLOW STORAGE * DA MON HRHN ORD OUTFLOW STORAGE * OA MON HRHN OR0 WTFLOU STORAGE 
* * 

1 0000 1 0. .OO * 1 0820 1 0 1  0. .52  * 1 1 6 4 0  2 0 1  0. .52 

1 0005 2 0. .DO * 1 0825 1 0 2  0. .52  * 1 1645 2 0 2  0. .52  

1 0010 3 0. .OO * 1 0830 1 0 3  0. .52  * 1 1 6 5 0  2 0 3  0 .  .52 

1 0015 4 0. .OO * 1 0835 104 0. .52  * 1 1655 2 0 4  0. .52 

1 0020 5 0. .OO * 1 0840 105 0. .52  * 1 1 7 0 0  205 0. .52 

1 0025 6 0. .OO * 1 0845 1 0 6  0. .52 1 1705 2 0 6  0. .52 

1 0030 7 0. .OO * 1 0850 1 0 7  0. .52 * 1 1710 2 0 7  0. .52 

1 0035 8 0. .OO 1 0855 1 0 8  0. .52 * 1 1715 2 0 8  0. .52 

1 0 0 4 0  9 0 .  .OO * 1 0 9 0 0  1 0 9  0. .52  * 1 1 7 2 0  2 0 9  0 .  .52 





PEAK FLOW T I M E  MAXIMUM AVERAGE FLOW 

6 - H R  2 4 - H R  7 2 - H R  2 4 . 9 2 - H R  

. ( C F S )  ( H R )  
( C F S )  

0. . 0 8  0. 0. 0 .  0. 
( I N C H E S )  , 0 0 0  , 0 0 0  .OOO .OOO 

( A C - F T )  0.  0. 0 .  0 .  

P E l K  STORAGE T I M E  MAXIMUM AVERAGE STORAGE 

6 - H R  2 4 - H R  7 2 - H R  2 4 . 9 2 - H R  

CUMULATIVE AREA = .O1 SO M I  

tt* *** *** I*. **. t*. *t* *** *+* *.I .** *** *+* *,* t*" *** It* ttt i*. *** It* *** *** *** *** *** I** *.* tt* *** t*. t.. *.. 



8 1  KK * N o d e 1 3  * 
* * 
I.*.********** 

confluence 9 1 - 9 2  w i th  9 3  

8 3  KO OUTPUT CONTROL VARIABLES 

IPRNT 2 P R I N T  CONTROL 

I P L O T  0 PLOT CONTROL 

PSCAL 0 .  HYOROCRAPH PLOT SCALE 

8 5  KO OUTPUT CONTROL VARIABLES 

IPRNT 2 P R I N T  CONTROL 

I P L O T  0 PLOT CONTROL 

QSCAL 0 .  HYOROCRAPH PLOT SCALE 

8 4  HC HYOROCRAPH COMBINATION 

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYOROCRAPH AT STATION N o d e 1 3  

SUM OF 2 HYOROCRAPHS 

DA MON HRHN OR0 FLOW * DA MON HRHN ORD FLOW ' DA MON HRMN ORD FLOW * DA MON HRMN OR0 . . * 
1 0 0 0 0  1 0 .  1 0 6 1 5  7 6  33.  1 1 2 3 0  1 5 1  0 .  1 1 8 4 5  226 0. 



PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6 - H R  24 -HR 72 -HR 

(CFS)  ( H R )  

(CFS)  
96. 4 . 8 3  2 8 .  7. 7. 

( I N C H E S )  , 5 6 6  ,575 .575 
( A C - F T )  1 4 .  1 4 .  1 4 .  



CUMULATIVE AREA = .46 SO MI 

*** *** **. *** *** *** *I* *** ttt *** "I* I*. *** t** t*. ,** *** .** tt* *** *** It* **. tl* **I ... *** ttt *** tt* .** *** tt* 

*.*.********** 
* * 

86 KK * Node10 * 
* * 
**..*.******.* 

Route water  f rom midd le  o f  s u b d i v i s i o n  t o  o l d  rncdouell 

92 KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTiNG OATA 

88 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC .OO INITIAL CONDITION 

X .OO UORKING R AND D COEFFICIENT 

89 RC NORMAL DEPTH CHANNEL 
ANL ,035 LEFT OVERBANK N-VALUE 

ANCH ,035 MAIN CHANNEL N-VALUE 
ANR ,035 RIGHT OVERBANK N-VALUE . 

RCNTH 650. REACH LENGTH 
SEL ,0022 ENERGY SLOPE 

ELMAX 15.0 MAX. ELEV. FOR STORAGEIWTFLOU CALCULATION 

CROSS-SECTION DATA 
- - -  LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

91 R Y  ELEVATION 15.00 11.00 10.00 5.85 5.85 10.00 11.00 15.00 
90 RX DISTANCE .OO 20.00 120.00 136.60 146.60 162.20 262.20 282.20 

COMPUTED STORAGE-WTFLOU-ELEVATlON OATA 

STORAGE .OO .09 .20 .34 .50 .69 .91 1.16 1.43 1.78 

OUTFLOU .OO 6.32 21.74 46.35 81.01 126.67 184.32 254.90 339.36 449.06 

ELEVATION 5.85 6.33 6.81 7.29 7.78 8.26 8.74 9.22 9.70 10.18 

STORAGE 2.70 4.27 6.04 7.84 9.68 11.55 13.46 15.40 17.38 19.39 

WTFLOU 628.29 931.10 1390.33 1963.47 2640.18 3413.96 4280.30 5235.91 6278.27 7405.46 

ELEVATION 10.67 11.15 11.63 12.11 12.59 13.07 13.56 14.04 14.52 15.00 

'*' WARNING *'* MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETWEEN 255. TO 7405. 
THE RWTEO HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY OECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 





PEAK FLOW T I M E  MAXIMUK AVERAGE FLOU 

6 - H R  2 4 - H R  7 2 - H R  



.. : 
, < ". ;, . ': ! , . I  

( INCHES) , 5 6 5  ,575  ,575  .5 7 5  

(AC-FT) 14 .  14 .  14. 14. 

a PEAK STORAGE T IME MAXIMUM AVERAGE STORAGE 
6 -HR 24-HR 72-HR 24 .92 -HR 

PEAK STAGE T IME 

(FEET) (HR) 

7 .93  4 . 8 3  

MAXIMUM AVERAGE STAGE 

6 -HR 24-HR 72-HR 24 .92 -HR 

CUMULATIVE AREA = . 4 6  SQ M I  

************** 
" " 
* DEVELO P RAINFALL  FOR SUBBASIN G4 
* " 
**,*********** 

6-HOUR RAINFALL  PATTERN NO. 1 . 0 0  WAS USED TO F IND TC & R FOR T H l S  B A S I N  

T H l S  B A S I N  USED RAINFALL  REDUCTION FACTOR OF . 9 9 5  

L = . 9 8  K b  = .064  Adj. S L o p e  = 26 .3  

OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

OSCAL 0 .  HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 

TAREA .25 SUBB4SIN ARE4 

P R E C I P I T A T I O N  OATA 

STORM 1.99 B A S I N  TOTAL PRECIP ITATION 

INCREMENTAL P R E C I P I T A T I O N  P4TTERN 

.oo .DO .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .O1 .O1 .O1 .O1 .01 

.03  .03  .05 .05  .05 .15  .15  .15 

.03  . 0 1  .01 .O1 . O l  . 0 1  .O1 .OO 

.oo .oo .oo .oo .oo . 0 0  .oo .oo 

.oo .oo 

GREEN AND AMPT LOSS RATE 

STRTL . 4 3  STARTING LOSS 

DTH .25  MOISTURE D E F I C I T  

P S l F  3 . 5 0  UETTINC FRONT SUCTION 









TOTAL RAINFALL  = 1.99, TOTAL LOSS = 1.29, TOTAL EXCESS = . 7 0  

PEAK FLOW T I M E  MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 

(CFS) 

1 0 4 .  4.33 19 .  5. 5. 5 .  

( INCHES) ,690 .695  .695 .695  

(AC-FT)  9. 9. 9. 9. 

CUMULATIVE AREA = .25  SQ M I  

************** 
* t 

1 0 4  KK * N o d e 9  * 
* * 
I**.********** 

Route water through detention basin to  remove s u b d ~ v i s i o n  storage 

1 1 1  KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0 .  HYOROGRAPH PLOT SCALE 

HYOROGRAPH R W T I N G  DATA 

1 0 6  RS STORAGE ROUTING 

NSTPS 1 NUMBER OF SUBREACHES 

I T Y P  STOR TYPE OF I N I T I A L  CONOlTlON 

RSVRIC .OO I N I T I A L  CONDITION 

X .OO UORKING R AN0 0 COEFFICIENT 

1 0 7  SV STORAGE .O 7 .6  7.6 7.7 7.8 

1 0 8  SE ELEVATION .OO 1 0 . 0 0  11.00 1 2 . 0 0  1 3 . 0 0  

109 SL LOW-LEVEL OUTLET 

ELEVL .OO ELEVATION AT CENTER OF W T L E T  

CAREA 1 . 0  CROSS-SECTIONAL AREA 

COOL . 6 0  COEFFICIENT 



EXPL .SO EXPONENT OF HEAD 

110 SS SPILLUAY 
CREL 

SPUlO 
COOU 

EXPU 

WTFLOU .OO 
ELEVATION .OO 

WTFLOU 15.98 
ELEVATION 10.03 

10.00 SPILLWAY CREST ELEVATION 
50.00 SPILLUAY WIDTH 

2.70 WEIR COEFFICIENT 
1.50 EXPONENT OF HEAD 

COMPUTED WTFLOU-ELEVATION DATA 

COMPUTED STORAGE-WTFLOU-ELEVATION DATA 

STORAGE .OO .43 .53 .66 .85 1.13 1.58 2.35 3.88 7.58 
WTFLOU .OO 3.64 4.02 4.49 5.09 5.87 6.94 8.48 10.89 15.22 

ELEVATION .OO .57 .70 .87 1.12 1.49 2.08 3.10 5.12 10.00 

STORAGE 7.58 7.58 7.59 7.59 7.60 7.60 7.61 7.65 7.69 7.70 
WTFLOU 15.98 21.07 34.65 60.91 104.04 150.96 168.20 257.58 376.36 398.51 

ELEVATION 10.03 10.12 10.27 10.48 10.75 11.00 11.08 11.47 11.92 12.00 

STORAGE 7.74 7.80 
WTFLOU 528.72 718.83 

ELEVATION 12.43 13.00 

*** UARNING *** MODIFIED PULS RWTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOUS BETWEEN 15. TO 719. 
THE RWTED HYOROGRAPH SHWLD BE EXAIllNED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TlUE.INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYOROGRAPH AT STATION Node9 

r**********t...**.*..*.**.*..*.*****.*.****tt*t*t*tttt*t*.**.*t*.*t*tt*ttt*tt*t*tt*.*t.*tt*.t*tttt*****t****t****.tt.*.*.********* . * 
DA MON HRHN OR0 WTFLOU STORAGE STAGE ' DA MON HRHN ORD WTFLOU STORAGE STAGE * DA HON HRHN OR0 WTFLOU STORAGE STAGE 

* * 
1 0000 1 0. .O . O *  1 0 8 2 0 1 0 1  12. 4.6 6.1 * 1 1640 201 1. .1 .2 
1 0005 2 0. .O .O * 1 0825 102 12. 4.6 6.0 * 1 1645 202 1. .1 .2 

1 0010 3 0. .O .O ' 1 0830 103 12. 4.5 5.9 1 1650 203 1. .l .1 

1 0015 4 0. .O .O * 1 0835 104 11. 4.4 5.8 ' 1 1655 204 1. .1 .1 

1 0020 5 0. .O .O * 1 0840 105 11. 4.3 5.7 * 1 1700 205 1. .1 .1 

1 0025 6 0. .O .O * 1 0845 106 11. 4.2 5.6 ' 1 1705 206 1. .1 .1 

1 0030 7 0. .O .O * 1 0850 107 11. 4.2 5.5 * 1 1710 207 1. .1 .1 

1 0035 8 0. .O .O * 1 0855 108 11. 4.1 5.4 1 1715 208 1. .1 .1 

1 0040 9 0. .O .O * 1 0900 109 11. 4.0 5.3 . 1 1720 209 1. .I .1 

1 0045 10 0. .O . O *  1 0 9 0 5 1 1 0  11. 3.9 5.2 * 1 1725 210 1. .1 .l 

1 0050 11 0. .O .O ' 1 0910 111 11. 3.9 5.1 ' 1 1730 211 , 1. .1 
1 0055 12 0. .O .O * 1 0915 112 11. 3.8 5.0 * 1 1735 212 1. .1 
1 0100 13 0. .O .O * 1 0920 113 11. 3.7 4.9 * 1 1740 213 1. .1 

:: @ 
.1 





PEAK FLOU T IME MAXIMUM AVERAGE F L W  
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

14.  5 . 7 5  12.  5 .  5 .  5. 
( INCHES) . 4 5 2  . 6 9 5  . 6 9 5  . 6 9 5  

(AC-FT)  6 .  9. 9. 9. 

'EAK STORAGE T l M E  

PEAK STAGE T l M E  

(FEET) (HR) 
8 . 9 6  5.75 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24 .92 -HR 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

CUMULATIVE AREA = .25  SQ M I  



,****,******** 
confluence 91-92-g3 u i th  94 

115 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT SCALE 

114 HC HYOROCRAPH COMBINATION 
l COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION Node15 
sun OF 2 HYDROGRAPHS 

.......................... ......................................................................................................... . * 
DA MON HRHN OR0 FLOW * OA MON HRMN OR0 FLOW OA MON HRMN OR0 FLOU * OA MOM HRMN OR0 FLOW 

* * 
1 0000 1 0. * 1 0615 76 49. 1 1230 151 7. * 1 1845 226 0. 

1 0005 2 0. 1 0620 77 47. * 1 1235 152 7. 1 1850 227 0. 

a 1 0010 3 0. * 1 0625 78 44. 1 1240 153 6. * 1 1855 228 0. 

1 0015 4 0. 1 0630 79 41. 1 1245 154 6. * 1 1900 229 0. 
1 0020 5 0. * 1 0635 80 39. * 1 1250 155 6. * 1 1905 230 0. 
1 0025 6 0. 1 0640 81 37. * 1 1255 156 6. * 1 1910 231 0. 

1 0030 7 0. * 1 0645 82 35. 1 1300 157 6. * 1 1915 232 0. 

1 0035 8 0. 1 0650 83 34. 1 1305 158 6.  1 1920 233 0. 
1 0040 9 0. 1 0655 84 33. 1 1310 159 6. * 1 1925 234 0. 
1 0045 10 0. * 1 0700 85 31. ' 1 1315 160 6. * 1 1930 235 0. 
1 0050 11 0. * 1 0705 86 30. * 1 1320 161 6. 1 1935 236 0. 
1 0055 12 0. 1 0710 8 7  28. * 1 1325 162 5. * 1 1940 237 0. 
1 0100 13 0. * 1 0715 88 27. " 1 1330 163 5. 1 1945 238 0. 
1 0105 14 0. * 1 0720 89 26. 1 1335 164 5. * 1 1950 239 0. 
1 0110 15 1. ' 1 0725 90 25. * 1 1340 165 5. * 1 1955 240 0. 
1 0115 16 1. * 1 0730 91 24. * 1 1345 166 5. * 1 2000 241 0. 
1 0120 1 7  1. * 1 0735 92 23. * 1 1350 167 5. . 1 2005 242 0. 
1 0125 18 1. * 1 0740 93 22. * 1 1355 168 5. * 1 2010 243 0. 
1 0130 19 1. * 1 0745 94 21. * 1 1400 169 5. * 1 2015 244 0. 
1 0135 20 1. ' 1 0750 95 20. * 1 1405 170 5. * 1 2020 245 0. 
1 0140 21 1. * 1 0755 96 19. X 1 1410 171 5. * 1 2025 246 0. 
1 0145 22 1. * 1 0800 9 7  19. ' 1 1415 172 4. * 1 2030 247 0. 
1 0150 23 1. * 1 0805 98 18. * 1 1420 1?3 4. 1 2035 248 0. 
1 0155 24 1. * 1 0810 99 18. * 1 1425 174 4. * 1 2040 249 0. 
1 0200 25 1. * 1 0815 100 18. * 1 1430 175 4. 1 2045 250 0. 
1 0205 26 1. * 1 0820 101 17. * 1 1435 176 4. * 1 2050 251 0. 
1 0210 27 1. 1 0825 102 17. * 1 1440 177 4. * 1 2055 252 0. 
1 0215 28 2. 1 0830 103 16. * 1 1445 178 4. * 1 2100 253 0. 
1 0220 29 2. * 1 0835 104 16. . 1 1450 179 4. * 1 2105 254 0. 
1 0225 30 2. 1 0840 105 16. * 1 1455 180 4. * 1 2110 255 0. 

1 0230 31 2. * 1 0845 106 15. * 1 1500 181 3. * 1 2115 256 0. 

1 0235 32 2. 1 0850 107 15. * 1 1505 182 3. * 1 2120 257 0. 



PEAK FLOU T I M E  MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 

(CFS) (HR) 

(CFS) 
108. 4.92 40. 12. 11. 

( INCHES)  ,523 .617 ,617 
(AC-FT)  20. 24. 24. 

CUMULATIVE AREA = .71 SQ M I  



.** *,* *** *** Lf* f f *  f f *  **I **I *** ,** tf. I*. ff. *f* *I* *** *** f*. *.* f f *  **f f*. .*I %** *.* *** *.* **. ... tf* 

************I* 

* * 
O e v e l o  * pe r a i n f a l l  for phase 2 area 

" " 
t*tl***.****** 

6-HOUR RAINFALL  PATTERN NO. 1 . 0 0  WAS USED TO FINO TC 8 R FOR T H l S  B A S I N  

T H l S  B A S I N  USED RAINFALL  REOUCTION FACTOR OF , 9 9 5  

L = , 0 7 2  K b  = , 0 6 4  A d j .  S L o p e  = 9.9 

OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

PSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN CHARACTERISTICS 

TAREA . 0 4  SUBBASIN AREA 

P R E C I P I T A T I O N  DATA 

STORM 1 . 9 9  B A S I N  TOTAL P R E C I P I T A T I O N  

INCREMENTAL P R E C I P I T A T I O N  PATTERN 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.OO .OO .OO .01 .O1 .Ol  .O1 .O1 .O1 .03 

. 0 3  . 0 3  .05  .05  .05  .15 .15  .15  . 0 3  .03 

.03 .O1 .O1 .01 .O1 .O1 .O1 .OO .OO .OO 

.oo . 0 0  .oo .oo .oo .oo .oo .oo , .oo .oo 

.oo .oo 

GREEN AN0 AMPT LOSS RATE 

STRTL .43  STARTING LOSS 

OTH .25  MOISTURE D E F I C I T  

P S l F  3 .50  VETTING FRONT SUCTION 

XKSAT .51 HYDRAULIC CONOUCTlVlTY 

RT lMP .OO PERCENT I M P E R V I W S  AREA 

CLARK UNITGRAPH 

TC 1.09 T IME OF CONCENTRATION 

R 1 .03  STORAGE COEFFICIENT 

ACCUMULATED-AREA VS. TIME, 1 1  ORDINATES 

.O 5 .0  1 6 . 0  30 .0  6 5 . 0  77 .0  8 4 . 0  9 0 . 0  9 4 . 0  9 7 . 0  

1 0 0 . 0  

U N I T  HYDROGRAPH PARAMETERS 

CLARK TC= 1.09 HR, R= 1 .03  HR 

SNYOER TP- .67 HR, CP- .40 







TOTAL RAINFALL  = 1.99, TOTAL LOSS = 1.44, TOTAL EXCESS = .55  



PEAK FLOW TIME MAXIMUM AVERAGE FLOU 

(INCHES) ,544 ,544 ,544 ,544 

(AC-FT) 1. 1. 1. 1. 

CUMULATIVE AREA = .04 SQ MI 

I., t*t i t *  .*I *** *** tl* I*. *It it. tt* *,* *** *** *** *** I*. tll **I *.. ttt t*. *** .** *** *** *** *** *** ..* **. ..* *** 

*t.l.***t***** 

* * 
127 KK * Node16 * 

* . 
****t*t**l**** 

confluence g l - g 2 - 9 3 - g 4  and phase 2 

130 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

129 HC HYDROGRAPH COMBINATION 
1 COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION Node16 
SUM OF 2 HYDROGRAPHS 

**************"***********t******tt***ttt******,*******.*.*.*.*".*"""."*"***~.******.*,***tt*tt****t*t**.*"*~**""""****.*******.**., 

* * " 
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOU * OA MON HRMN ORD FLOU DA MON HRMN ORD FLW . * . 

1 0000 1 0. " 1 0615 76 52. + 1 1230 151 7 .  * 1 1845 226 0. 
1 0005 2 0. * 1 0620 77 49. 1 1235 152 7. * 1 1850 227 0. 
1 0010 3 0. * 1 0625 78 46. * 1 1240 153 6. * 1 1855 228 0. 
1 0015 4 0. 1 0630 79 43. * 1 1245 154 6. * 1 1900 229 0. 
1 0020 5 0. 1 0635 80 41. * 1 1250 155 6. * 1 1905 230 0. 
1 0025 6 0. 1 0640 81 39. * 1 1255 156 6. * 1 1910 231 0. 
1 0030 7 0. * 1 0645 82 37. * 1 1300 157 6. 1 1915 232 0. 
1 0035 8 0. 1 0650 83 35. * 1 1305 158 6. 1 1920 233 0. 
1 0040 9 0. * 1 0655 84 34. * 1 1310 159 6. * 1 1925 234 0. 

1 0045 10 0. * 1 0700 85 32. * 1 1315 160 6. 1 1930 235 0. 
1 0050 11 0. 1 0705 86 31. * 1 1320 161 6. 1 1935 236 0. 
1 0055 12 0. * 1 0710 87 29. 1 1325 162 5. * 1 1940 237 0. 
1 0100 13 0. * 1 0715 88 28. * 1 1330 163 5. 1 1945 238 0. 

1 0105 14 0. * 1 0720 89 27. * 1 1335 164 5. * 1 1950 239 0. 
1 0110 15 1. * 1 0725 90 25. * 1 1340 165 5. * 1 1955 240 0. 
1 0115 16 1. * 1 0730 91 24. 1 1345 166 5. * 1 2000 241 0. 





PEAK FLOU TIME MAXIMUM AVERAGE FLOU 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

117. 4.83 43. 12. 12. 12. 
(INCHES) ,524 .613 ,613 .613 

(AC-FT) 21. 25. 25. 25. 

CUMULATIVE AREA = .76 SQ MI 

**********.*** 
* " 

131 KK * Route ' water through phase 2 channel t h r u  e x i s t i n g  60' RCPs 
* " 
,**+.********* 

137 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

132 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP ELEV TYPE OF INITIAL CONDITION 
RSVRIC 974.00 INITIAL CONDITION 

X .00 UORKING R AND D COEFFICIENT 

133 SV STORAGE .O 3.6 7.3 12.1 18.2 25.5 34.0 43.7 54.7 

134 SE ELEVATION 974.00 977.00 978.00 979.00 980.00 981.00 982.00 983.00 984.00 

135 SQ DISCHARGE 0. 0. 15. 41. 90. 151. 220. 287. 345 

136 SE ELEVATION 974.00 977.00 978.00 979.00 980.00 981.00 982.00 983.00 984.00 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE .OO 3.64 7.29 12.14 18.22 25.50 34.00 43.72 54.65 

WTFLOU .OO .OO 14.90 41.02 90.10 151.37 220.14 286.54 345.40 

ELEVATION 974.00 977.00 978.00 979.00 980.00 981.00 982.00 983.00 984.00 

*t***********,**t**t"******tl**.*~"*"""~"*"*t*tt*******t***ttt*t*ttt**t*t**ttt*tttttt*tttt*t*ttttttt*".""~""*""""*""**.*******"*** 

HYDROGRAPH AT STATION Route 



*X********t*X*******"*"*t**~"*~"*** .""** ."""""~**""*** . ."" ," ,  . 
OA MON HRMN OR0 OUTFLOU STORAGE STAGE * OA MON HRMN OR0 

* 
1 0000 1 0. .O 9 7 4 . 0 "  1 0 8 2 0 1 0 1  

1 0005 2 0. .O 9 7 4 . 0 *  1 0 8 2 5 1 0 2  
1 0010 3 0. .O 974 .0 '  1 0 8 3 0 1 0 3  
1 0015 4 0. .O 974.0 ' 1 0835 104 
1 0020 5 0. .O 974.0 ' 1 0840 105 
1 0025 6 0. .O 974.0 ' 1 0845 106 
1 0030 7 0. .O 974.0 * 1 0850 107 
1 0035 8 0. .O 974.0 * 1 0855 108 
1 0040 9 0. .O 974.0 * 1 0900 109 
1 0045 10 0. .O 9 7 4 . 0 *  1 0 9 0 5 1 1 0  
1 0050 11 0. .O 974.0 ' 1 0910 111 
1 0055 12 0. .O 974.0 * 1 0915 112 
1 0100 13 0. .O 974.0. 1 0920113  
1 0105 14 0. .O 9 7 4 . 0 "  1 0 9 2 5 1 1 4  
1 0110 15 0. .O 9 7 4 . 0 *  1 0930115  
1 0115 16 0. .O 9 7 4 . 0 *  1 0 9 3 5 1 1 6  

1 0120 17  0. .O 974.0 1 0940 117 
1 0125 18  0. .O 9 7 4 . 0 *  1 0 9 4 5 1 1 8  
1 0130 19  0. .O 974.0 * 1 0950 119 
1 0135 20 0. .O 974.0 ' 1 0955 120 
1 0140 21 0. .O 974.0 ' 1 1000 121 
1 0145 22 0. .1 9 7 4 . 0 ' 1  1 0 0 5 1 2 2  
1 0150 23 0. .1 974.0 * 1 1010 123 
1 0155 24 0. .1 974.1 * 1 1015 124 
1 0200 25 0. .1 9 7 4 . 1 ' 1  1020125  
1 0205 26 0. .1 9 7 4 . 1 *  1 1 0 2 5 1 2 6  
1 0 2 1 0 2 7  0. .1 9 7 4 . 1 ' 1  1 0 3 0 1 2 7  
1 0 2 1 5 2 8  0. .1 974.1 * 1 1035 128 
1 0220 29 0. .1 974.1 * 1 1040 129 
1 0225 30 0. .1 974.1 ' 1 1045 130 
1 0230 3 1  0. .1 974.1 ' 1 1050 131 

1 0235 32 0. .2 974.1 * 1 1055 132 
1 0240 33 0. .2 974.1 * 1 1100 133 
1 0245 34 0. .2 974.1 * 1 1105 134 
1 0250 35 0. .2 974.2 * 1 1110 135 
1 0255 36 0. .2 974.2 * 1 1115 136 
1 0300 3 7  0. .2 974.2 * 1 1120 137 
1 0305 38 0. .2 974.2 ' 1 1125 138 
1 0 3 1 0 3 9  0. .2 974.2 * 1 1130 139 
1 0315 40 0. .3 974.2 * 1 1135 140 
1 0320 41 0. . 3  974.2 * 1 1140 141 
1 0325 42 0. .3 974.2 * 1 1145 142 
1 0330 43 0. .3 974.3 * 1 1150 143 
1 0335 44 0. .3 974.3 * 1 1155 144 
1 0340 45 0. .3 974.3 * 1 1200 145 
1 0345 46 0. .4 974.3 * 1 1205 146 
1 0350 47  0. .4 974.3 ' 1 1210 147 
1 0355 48 0. .4 974.3 ' 1 1215 148 
1 0400 49  0. .5 974.4 * 1 1220 149 
1 0405 50 0. .5 974.4 * 1 1225 150 
1 0410 51 0. .6 974.5 ' 1 1230 151 
1 0415 52 0. .7  974.6 1 1235 152 
1 0420 53 0. 1.0 974.8 * 1 1240 153 

WTFLOV STORAGE 

r . t ************* t t *~.*** .  

STAGE ' DA MON HRMN OR0 
* 

978.6 ' 1 1640 201 

978.6 * 1 1645 202 
978.6 * 1 1650 203 
978.6 * 1 1655 204 
978.6 * 1 1700 205 
978.5 1 1705 206 

978.5 * 1 1710 207 
978.5 * 1 1715 208 
978.5 * 1 1720 209 
978.5 * 1 1725 210 
978.4 * 1 1730 211 
978.4 * 1 1735 212 
978.4 ' 1 1740 213 
978.4 * 1 1745 214 
978.4 1 1750 215 
978.4 * 1 1755 216 

978.3 * 1 1800 217 
978.3 ' 1 1805 218 
978.3 ' 1 1810 219 
978.3 * 1 1815 220 
978 .3 '  1 1 8 2 0 2 2 1  

978.3 * 1 1825 222 
978.2 1 1830 223 
978.2 * 1 1835 224 
978.2 1 1840 225 
978.2 1 1845 226 
978.2 * 1 1850 227 
978.2 ' 1 1855 228 
978.2 ' 1 1900 229 

978.1 * 1 1905 230 
978.1 ' 1 1910 231 

978.1 1 1915 232 
978.1 ' 1 1920 233 
978.1 ' 1 1925 234 
978.1 * 1 1930 235 
978.1 * 1 1935 236 
978.0 * 1 1940 237 
9 7 8 . 0 *  1 1 9 4 5 2 3 8  
978.0 * 1 1950 239 
978.0 ' 1 1955 240 
978.0 ' 1 2000 241 
978.0 * 1 2005 242 
978.0 ' 1 2010 243 
978.0 ' 1 2015 244 
978.0 * 1 2020 245 

977.9 * 1 2025 246 
977.9 * 1 2030 247 

977.9 * 1 2035 248 
977.9 * 1 2040 249 

977.9 1 2045 250 
977.9 * 1 2050 251 

977.9 * 1 2055 252 
9 7 7 . 9 "  1 2100253  

STORAGE 

I****.*** 

STAGE dD 



PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) 
29. 11. 10. 10. 

(INCHES) ,361 ,521 ,521 ,521 
(AC.FT) 15. 21. 21. 21. 



PEAK STORAGE TlME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 

(FEET) (HR) 

978.94 6.67 978.56 977.18 977.07 977.07 

CUMULATIVE AREA = .76 SO HI 



RUNOFF SUMMARY 
FLOW I N  CUBIC FEET PER SECOND 

T lME I N  HWRS,  AREA I N  SOUARE M I L E S  

PEAK T I M E  OF AVERAGE FLOU FOR MAXIMUM PERIOD 

FLOU PEAK 

6 - H W R  24-HOUR 7 2 - H W R  

BASJN 

AREA 

MAXIMUM T l M E  OF 

STAGE MAY STAGE OPERATION STATION 

HYDROGRAPH AT 

DEVELO 

ROUTED TO 

N o d e 1 7  

ROUTED TO 
N o d e l O  

HYDROGRAPH AT 

DEVELO 

ROUTED TO 

N o d e 7  

2 COMBINED AT 

N o d e 1  1 

ROUTED TO 

N o d e l O  

HYDROGRAPH AT 

DEVELO 

ROUTED TO 

N o d e 8  

2 COMBINED AT 
N o d e 1 3  

R W T E D  TO 

N o d e 1 0  

HYDROGRAPH AT 

DEVELO 

R W T E D  TO 

N o d e 9  

2 COMBINED AT 

N o d e 1 5  

a HYDROGRAPH AT 

D e v e l o  



2 COMBINED AT 
Node16 117. 4.83 43. 12. 12. .76 

R W T E D  TO 

R o u t e  40. 6.67 29. 11. 10. .76 

978.94 6.61 

*'* NORMAL END OF H E C - 1  *" 



................................ 

L. * 
* FLOOO HYDRDGRAPII PACKAGE (HEC-1) * @ SEPTEMBER 1 9 9 0  

" 
V E R S I W  4.0 * . . 

RUN DATE 1 0 / 1 6 / l W 7  TIME 09:54:22 * 
* * 
**.****************"***tt*t"t***"t*""*"*. 

....................................... 
t * 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLDGIC ENGINEERING CENTER * 
* W9 SECOND STREET . DAVIS, CALIFORNIA 9 5 6 1 6  t 

t (916) 7 5 6 - 1 1 0 4  t . * 
....................................... 

X x XXXXXXX XXXXX x 
x X X  x X XX 
x X X  x x 
XXXXXXX XXXX X XXXXX X 
X X X  x X 

X X X  X X X 
X x XXXXXXX XXXXX XXX 

THIS PRDGRN REPLACES ALL P R E V I W S  VERSIWS OF HEC-1 KNWN AS HECl (JAN 731, HECICS, HECIDB, AND HEClKU. 

THE D E F l N l T I W S  OF VARIABLES -RTIMP- AND -RTIOR- U V E  CHANGED FRCW THOSE USED U l T H  THE 1973-STYLE INPUT STRUCTURE. 
THE D E F l N l T l W  OF -WSKK-  W RW-CARD UAS CHANCED U l T H  R E V l S l W S  DATED 2 8  SEP 81. T H I S  I S  THE FORTRAN77 V E R S l W  

NEW W T I W S :  D M R E A K  W T F L W  SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATIW, DSS:URITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATIW INTERVAL LOSS RATE:GREEN AND W P T  I N F I L T R A T I W  
KINEMATIC WAVE: NEU F I N I T E  DIFFERENCE A L W I T W  

MODEL # 5  - Phase 2 Proposed Channel 100-Year 



LINE 

HEC-1 INPUT PAGE 1 

I D  ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

I D  model #5 

IT 5 300 
10 2 

KK DEVELOP RAINFALL FOR BASIN G1 
KM 6-HWR RAINFALL PATTERN NO. 1.00 WAS USE0 TO FIND TC & R FOR THlS BASIN 

KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KM L = 1.17 Kb = .050 Adj. Slope = 21.3 
BA .413 
PB 2.961 
IN 15 
PC ,000 ,008 .016 .025 .033 .041 ,050 ,058 .066 .074 
PC .087 .099 .I19 . I38 .216 ,377 .834 .911 .931 ,950 
PC .962 ,973 .983 9 9  1.000 
LG ,430 ,255 3.500 .515 7.000 
UC .887 .616 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 

KK Node17 

KM basin rou t i ng  through t ransfer  d r a i n  cu lver ts  

RS 1 STOR 0 0 
SV 0 .02 .ll .20 1.79 3.38 7.57 13.81 
SE 77.82 78 79 80 81 82 83 84 
SL 77.82 15.70 .6 .5 
SS 83.80 15 2.7 1.5 
KO 2 

KK Node10 
KM Route water from cu l ve r t s  t o  middle of  subd iv is ion 
RS 1 STOR 0 0 
R C  ,035 .035 .035 650 ,0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
RY 15 11 10 5.85 5.85 10 11 15 

KO 2 

KK DEVELOPE RAINFALL FOR SUBBASIN G2 
KM 6-HWR RAINFALL PATTERN NO. 1.00 WAS USED TO FINO TC & R FOR THlS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KM L = .41 Kb = ,064 Adj. SLope = 48.9 

8A .040 
PB 2.961 
LC ,430 ,255 3.500 0.515 30.000 
UC ,458 .477 
UA 0 5 16 30 65 77 84 90 94 97 
A 100 
KO 2 

KK Node7 
KM Route f low through basin t o  r m v e  developed area storage 

RS 1 STOR 0 0 

SV 0 2.13 2.15 2.16 2.17 2.18 2.19 2.20 2.25 2.5 

SV 2.75 





HEC-1 INPUT PACE 2 

LINE 

KK Nodell 
KM conf tunce g l  and 92 

HC 2 
KO 2 

KK NodelO 
KM Route water from cu l ve r t s  t o  middle o f  SuMiv i s ion  
RS 1 STOR 0 0 
RC ,035 ,035 ,035 650 .0022 15 
R X  0 20 120 136.6 146.6 162.2 262.2 282.2 
R Y  15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOPE RAINFALL FOR 63 
KM 6-HOUR RAINFALL PATTERN NO. 1.00 WAS USED TO FlND TC & R FOR THIS BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KM L = .30 Kb = .072 Adj. Slope = 60.9 
BA ,010 
PB 2.961 
LG .430 .255 3.500 .515 30.000 
UC .296 .498 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 

KO 2 

KK Node8 
KM Route area through subdiv is ion t o  renwve re ten t i on  storage 

RS 1 STOR 0 0 
SV 0 .58 .60 .61 .62 .63 .64 
SO 0 0 10 20 30 40 50 
KO 2 

KK Node13 
KM confluence g l -g2 u i t h  g3 
KO 2 
HC 2 

2 KO 

KK NodelO 
KM Route water from middle of subd iv is ion t o  o l d  mcdowell 

RS 1 STOR 0 0 
RC .035 .035 .035 650 ,0022 15 
R X  0 20 120 136.6 146.6 162.2 262.2 282.2 

R Y  15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOP RAINFALL FOR SUBBASIN C4 
KM 6-HOUR RAINFALL PATTERN NO. 1.00 WAS USED TO FlND TC & R FOR THIS BASIN 
KM THlS BASlN USED RAINFALL REDUCTION FACTOR OF .995 
KM L = .98 Kb = .064 Adj. Slope = 26.3 

BA .252 





LINE 

HEC-1 INPUT PAGE 3 

I 0  ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK Node9 
KM Route uater  through detent ion basin t o  remove s u M i v i s i o n  storage 
RS 1 STOR 0 0 
SV 0 7.58 8 9 10 

SE 0 10 11 12 13 
SL 0 1 .6 .5 
SS 10 25 2.7 1.5 
KO 2 

KK Node15 
KM confluence 91-92-93 wi th  g4 
HC 2 
KO 2 

KK Develope r a i n f a l l  f o r  phase 2 area 
KH 6-HOUR RAINFALL PATTERN NO. 1.00 UAS USED T O  FINO TC R FOR THlS BASIN 

KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF .995 
KM L = .072 Kb = .064 Adj. Slope = 9.9 
BA .043 
PB 2.961 
LC .430 .255 3.500 ,515 0.000 

UC .604 .485 
U A 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 

KK Node16 
KM confluence gl-g2-g3-g4 and phase 2 
HC 2 
KO 2 

KK Route uater through phase 2 channel t h r u  e x i s t i n g  60 " rcps 

RS 1 ELEV 974 0 
SV 0 3.64 7.29 12.14 18.22 25.50 34.00 43.72 54.65 
SE 974 977 978 979 980 981 982 983 984 
SO 0 0 14.90 41.02 90.10 151.37 220.14 286.54 345.40 
SE 974 977 978 979 980 981 982 983 984 
KO 2 
22 



" 
* FLOOD HYDROGRAPH PACKAGE (HEC-1)  * @ :  SEPTEMBER 1990 t 

* VERSION 4.0 t 

* " 
* RUN DATE 0 6 / 0 9 / 1 9 9 8  T l M E  14 :12 :44  ' 
* * 
******t.*X"********""""""""**1******"" 

model #5 

3 1 0  OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

OSCAL 0 .  HYDROGRAPH PLOT SCALE 

I T  HYDROGRAPH T IME DATA 

NMlN 5 

IDATE 1 0  

I T l M E  0 0 0 0  

NO 3 0 0  

NDDATE 2 0 

COMPUTATION INTERVAL 

TOTAL T l M E  BASE 

....................................... . . 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER 
* 6 0 9  SECOND STREET * 
" D A V I S ,  CAL IFORNIA  9 5 6 1 6  

t ( 9 1 6 )  7 5 6 - 1 1 0 4  t 

* * 
....................................... 

MINUTES I N  COnPUTATlON INTERVAL 

STARTING DATE 

STARTING T l M E  

NUMBER OF HYDROGRAPH ORDINATES 

ENDING DATE 

ENDING T l M E  

CENTURY MARK 

. 0 8  H W R S  

2 4 . 9 2  H W R S  

ENGLISH U N I T S  

DRAINAGE AREA SQUARE M I L E S  

P R E C I P I T A T I O N  DEPTH INCHES 

LENGTH, ELEVATION FEET 

FLOW CUBIC FEET PER SECOND 

STORAGE VOLUME ACRE-FEET 

SURFACE AREA ACRES 

TEMPERATURE DEGREES FAHRENHEIT 

************** 
* * 

4 KK * DEVELO * P RAINFALL  FOR B A S I N  G I  
* * 
************** 

6-HOUR RAINFALL  PATTERN NO. 1 . 0 0  UAS USED TO F IND TC & R FOR T H l S  B A S I N  

T H l S  B A S I N  USED RAINFALL  REDUCTION FACTOR OF ,995  

L = 1.17 Kb = .050  A d j .  Slope .; 21.3 

@ 1 0  I N  T I M E  DATA FOR INPUT T I M E  SERIES 

J X M I N  15 T IME INTERVAL I N  MINUTES 



JXOATE 1 0 STARTING DATE 
JXTIME 0 STARTING TIME 

18 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 
OSCAL 0. HYOROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

8 BA SUBBASIN CHARACTERISTICS 
TARE A .41 SUBBASIN AREA 

PRECIPITATION DATA 

9 PB STORM 2.96 BASIN TOTAL PRECIPITATION 

11 P I  INCREMENTAL PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo .oo .oo .oo .oo . 00 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo . 00 .oo .oo .oo .oo .oo .oo .oo .oo 
.OO .OO .OO . O 1  .O1 .O1 .O1 .O1 .O1 .03 
.03 .03 .05 .05 .05 .15 .15 .15 .03 .03 
.03 .O1 .O1 .01 .Ol .O1 .O1 .OO .OO .OO 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo 

14 LC GREEN AND AMPT LOSS RATE 

STRTL .43 STARTING LOSS 
OTH .25 MOISTURE DEFICIT 

PSlF 3.50 UETTING FRONT SUCTION 
XKSAT .51 HYDRAULIC CONDUCTIVITY 
RTIMP 7.00 PERCENT IMPERVIWS AREA 

15 UC CLARK UNITGRAPH 

TC .89 TIME OF CONCENTRATION 
R .62 STORAGE COEFFICIENT 

16 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES 

.O 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
100.0 

UNlT HYOROGRAPH PARAMETERS 
CLARK TC= .89 HR, R= .62 HR 

SNYDER TP= .50 HR, CP= .46 

UNlT HYOROGRAPH 
4 1  END-OF-PERIW ORDINATES 

10. 38. 79. 154. 228. 249. 246. 237. 223. 207. 

190. 170. 148. 129. 113. 99. 86. 75. 66. 57. 

50. 44. 38. 33. 29. 25. 22. 19. 17. 15. 

13. 11. 10. 9. 8. 7. 6. 5. 4. 4. 



HYOROCRAPH AT STATION DEVELO 

OA MON HRMN RAlN 
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LOSS 

.oo 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.O1 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.O1 

.O1 

.01 

.01 

.01 

.01 

.01 

.O1 

.01 

.01 

.O1 

.01 

.01 

.01 

.O1 

.01 

.02 

.02 

.02 

.02 

.02 

.02 

.07 

.07 

.07 

.15 

.12 

.10 

.09 

.09 

.08 

.07 

.07 

.07 

EXCESS 
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MON HRMN OR0 RAlN 
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CWP a 
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0. 
0. 
0. 
0. 
0. 
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0. 
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0. 

0. 







** *** *** *** *** *** -1. I*. *** t*. *** *** *.. *.* 1"" **. ,I* **I "I* *I* *** *** t** t.. *** *** I.* *** .tt *** I*" 

*********.**.* 
* * 
* Node17 
* * 
*.*********.** 

basin rout ing through t ransfer  d ra in  cu l ve r t s  

WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0 HYDROGRAPH PLOT SCALE 

HYDROGRAPH RWTlNG DATA 

STORAGE RWTlNG 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
R S V R I C  .OO INITIAL CONDITION 

X .OO WORKING R AND 0 COEFFICIENT 

STORAGE .O .O .1 .2 1.8 3.4 7.6 13.8 

ELEVATION 77.82 78.00 79.00 80.00 81 .OO 82.00 83.00 84.00 

LOW-LEVEL WTLET 
ELEVL 77.82 ELEVATION AT CENTER OF WTLET 
CAREA 15.70 CROSS-SECTIONAL AREA 
CWL .60 COEFFICIENT 
EXPL .50 EXPONENT OF HEAD 

SPILLWAY 
CREL 83.80 SPILLWAY CREST ELEVATION 

SPWID 15.00 SPILLWAY UlOTH 
CWU 2.70 WEIR COEFFICIENT 
EXPU 1.50 EXPONENT OF HEAD 

COMPUTED WTFLOW-ELEVATION DATA 

WTFLOU .OO 109.17 115.06 121.61 128.96 137.24 146.67 157.49 170.03 184.75 

ELEVATION 77.82 79.91 80.14 80.41 80.73 81.12 81.59 82.17 82.89 83.80 

WTFLOW 186.73 187.08 187.48 187.91 188.38 188.90 189.46 190.07 190.73 191.43 

ELEVATION 83.87 83.89 83.90 83.91 83.92 83.94 83.95 83.97 83.98 84.00 

CMIPUTED STORAGE-WTFLOW-ELEVATION DATA 

STORAGE .OO .02 .ll .19 .20 .42 .85 1.37 1.79 1.98 

WTFLOU .OO 32.05 82.07 109.17 111.55 115.06 121.61 128.96 134.72 137.24 

ELEVATION 77.82 78.00 79.00 79.91 80.00 80.14 80.41 80.73 81.00 81.12 

STORAGE 2.73 3.38 4.07 7.09 7.57 12.56 13.03 13.10 13.17 13.25 

WTFLOU 146.67 154.46 157.49 170.03 171.95 184.75 186.73 187.08 187.48 187.91 



ELEVATION 81.59 82.00 82.17 82.89 83.00 83.80 83.87 83.89 83.90 83.91 

STORAGE 13.33 13.42 13.51 13.60 13.70 13.81 
WTFLOU 188.38 188.90 189.46 190.07 190.73 191.43 

ELEVATION 83.92 83.94 83.95 83.97 83.98 84.00 

*** WARNING *** MCOIFIED PULS ROUTING WAY 8E NUMERICALLY UNSTABLE FOR WTFLOWS BETUEEN 0. T O  109. 
THE RWTEO HYDROGRAPH SHWLO BE EXAMINED FOR OSCILLATIONS OR WTFLOWS GREATER THAN PEAK INFLOWS. 

THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYDROGRAPH AT STATION Nodel7 

X***t*******t***t~."***************"*.~~"".****.*********.*.*.*"*..""*"****"****~ 

* 
DA MON HRMN ORD WTFLOU STORAGE STAGE ' DA MON HRMN OR0 WTFLOU STORAGE 

" 
1 0000 1 0. .O 77.8 ' 1 0820 101 0. .O 

1 0005 2 0. .O 77.8" 1 0825102 0. .O 

1 0010 3 0. .O 77.8 * 1 0830 103 0. .O 

1 0015 4 0. .O 77.8 * 1 0835 104 0. .O 

1 0020 5 0. .O 77.8 * 1 0840 105 0. .O 

1 0025 6 0. .O 77.8 * 1 0845 106 0. .O 

1 0030 7 0. .O 77.8 * 1 0850 107 0. .O 

1 0035 8 1. .O 77.8 * 1 0855 108 0. .O 

1 0040 9 1. .O 77.8, 1 0900109 0. .O 

1 0045 10 1. .O 77.8 ' 1 0905 110 0. .O 

1 0050 11 1. .O 77.8 ' 1 0910 111 0. .O 

1 0055 12 1. .O 77.8 ' 1 0915 112 0. .O 

1 0100 13 1. .O 77.8 * 1 0920 113 0. .O 

1 0105 14 1. .O 77.8 ' 1 0925 114 0. .O 

1 0110 15 1. .O 77.8 ' 1 0930 115 0. .O 

1 0115 16 1. .O 77.8 1 0935 116 0. .O 

1 0120 17 1. .O 77.8 ' 1 0940 117 0. .O 

1 0125 18 1. .O 77.8 ' 1 0945 118 0. .O 

1 0130 19 2. .O 77.8 * 1 0950 119 0. .O 

1 0135 20 2. .O 77.8 1 0955 120 0. .O 

1 0140 21 2. .O 77.8 ' 1 1000 121 0. .O 

1 0145 22 2. .O 77.8 1 1005 122 0. .O 

1 0150 23 2. .O 77.8 * 1 1010 123 0. .O 

1 0155 24 2. .O 77.8 ' 1 1015 124 0. .O 

1 0200 25 2. .O 77.8 * 1 1020 125 0. .O 

1 0205 26 2. .O 77.8 ' 1 1025 126 0. .O 

1 0210 27 2. .O 77.8 * 1 1030 127 0. .O 

1 0215 28 2. .O 77.8 * 1 1035 128 0. .O 

1 0220 29 2. .O 77.8 * 1 1040 129 0. .O 

1 0225 30 2. .O 77.8 * 1 1045 130 0. .O 

1 0230 31 2. .O 77.8 * 1 1050 131 0. .O 

1 0235 32 2. .O 77.8 * 1 1055 132 0. .O 

1 0240 33 2. .O 77.8 1 1100 133 0. .O 

1 0245 34 2. .O 77.8 * 1 1105 134 0. .O 

1 0250 35 2. .O 77.8 1 1110 135 0. .O 
1 0255 36 2. .O 77.8 * 1 1115 136 0. .O 

1 0300 37 2. .O 77.8 ' 1 1120 137 0. .O 
1 0305 38 2. .O 77.8 ' 1 1125 138 0. .O 

1 0310 39 3. .O 77.8 * 1 1130 139 0. .O 

1 0315 40 3. .O 77.8 * 1 1135 140 0. .O 

't.*t*.*~l.*.*L."*"*.*~.*....~.*"*"*"**"t*,***, . 
STAGE * OA MON HRMN OR0 WTFLOU STORAGE 

* 
77.8 * 1 1640 201 0. .O 

77.8 * 1 1645 202 0. .O 

77.8 * 1 1650 203 0. .O 
77.8 * 1 1655 204 0. .O 
77.8 * 1 1700 205 0. .O 
77.8 1 1705 206 0. .O 
77.8 * 1 1710 207 0. .O 
77.8 * 1 1715 208 0. .O 

77.8 * 1 1720 209 0. .O 

77.8 * 1 1725 210 0. .O 

77.8 1 1730 211 0. .O 

77.8 * 1 1735 212 0. .O 

77.8 * 1 1740 213 0. .O 

77.8 ' 1 1745 214 0. .O 

77.8 * 1 1750 215 0. .O 

77.8 * 1 1755 216 0. .O 

77.8 ' 1 1800 217 0. .O 

77.8 1 1805 218 0. .O 

77.8 * 1 1810 219 0. .O 

77.8 * 1 1815 220 0. .O 

77.8 1 1820 221 0. .O 
77.8 * 1 1825 222 0. .O 
77.8 * 1 1830 223 0. .O 

77.8 * 1 1835 224 0. .O 
77.8 ' 1 1840 225 0. .O 
77.8 * 1 1845 226 0. .O 
77.8 * 1 1850 227 0. .O 

77.8 * 1 1855 228 0. .O 
77.8 * 1 1900 229 0. .O 
77.8 * 1 1905 230 0. .O 

77.8 * 1 1910 231 0. .O 

77.8 * 1 1915 232 0. .O 
77.8 * 1 1920 233 0. .O 

77.8 * 1 1925 234 0. .O 
77.8 * 1 1930 235 0. .O 
77.8*  1 1935236 0. .O 
77.8 * 1 1940 237 0. .O 
77.8 * 1 1945 238 0. .O 

77.8 * 1 1950 239 0. .O 
77.8 * 1 1955 240 0. .O 

STAGE 





PEAK FLOW T IME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

168.  5 . 0 0  56.  14. 14 .  14 .  
( INCHES) 1 .262  1 . 2 6 7  1 . 2 6 7  1 . 2 6 7  

(AC-FT)  28. 2 8 .  28. 28. 

PEAK STORAGE T l M E  MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24 .92 -HR 

PEAK STAGE T I M E  MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

(FEET) (HR) 
82 .77  5.00 7 9 . 2 1  7 8 . 1 7  78.16 78 .16  

CUMULATIVE AREA = . 4 1  SQ M I  

R o u t e  w a t e r  from c u l v e r t s  t o  m i d d l e  of s u b d i v i s i o n  

33 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
[PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH R W T l N G  DATA 

2 9  RS STORAGE R W T l N G  

NSTPS 1 NUMBER OF SUBREACHES 
I T Y P  STOR TYPE OF I N I T I A L  CONDITION 

RSVRIC .OO I N I T I A L  CONDITION 
X .DO WORKING R AND D COEFFICIENT 

3 0  RC NORMAL DEPTH CHANNEL 

ANL , 0 3 5  LEFT OVERBANK N-VALUE 
ANCH , 0 3 5  M A I N  CHANNEL I - V A L U E  

ANR .035 RIGHT OVERBANK U-VALUE 
RLNTH 6 5 0 .  REACH LENGTH 

SEL , 0 0 2 2  ENERGY SLOPE 
ELMAX 1 5 . 0  MAX. ELEV. FOR STORAGEIWTFLOW CALCULATION 



CROSS-SECTION DATA 
... LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  R I G H T  OVERBANK - - -  

32 R Y  ELEVATION 15.00 11.00 10.00 5.85 5.85 10.00 11.00 15.00 
31 R X  DISTANCE .OO 20.00 120.00 136.60 146.60 162.20 262.20 282.20 

COMPUTED STORAGE-WTFLOW-ELEVATlOW DATA 

STORAGE .OO .09 .20 .34 .50 .69 .91 1.16 1.43 1.78 

WTFLOU .OO 6.32 21.74 46.35 81.01 126.67 184.32 254.90 339.36 449.06 

ELEVATION 5.85 6.33 6.81 7.29 7.78 8.26 8.74 9.22 9.70 10.18 

STORAGE 2.70 4.27 6.04 7.84 9.68 11.55 13.46 15.40 17.38 19.39 

WTFLOU 628.29 931.10 1390.33 1963.47 2640.18 3413.96 4280.30 5235.91 6278.27 7405.46 

ELEVATION 10.67 11.15 11.63 12.11 12.59 13.07 13.56 14.04 14.52 15.00 

*** WARNING *** MOOlFlED PULS RWTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 255. TO 7405. 
THE RWTED HYOROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY OECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYOROGRAPH A T  STATION Node10 

DA MON HRMN OR0 OUTFLOW STORAGE 

* 
STAGE * OA MON HRMN ORD WTFLOW 

* 
5.8 * 1 0820 101 0. 
5.9. 1 0825102 0. 
5.9' 1 0830103 0. 
5 .9 -  1 0835104 0. 

5 .9 -  1 0840105 0. 
5.9' 1 0845106 0. 
5.9. 1 0850107 0. 

5 .9 *  1 0855108 0. 
5.9' 1 0900109 0. 
5.9 * 1 0905 110 0. 
5.9 * 1 0910 111 0. 
5.9 * 1 0915 112 0. 

5.9 ' 1 0920 113 0. 
5 .9 '  1 0925114 0. 
5.9 * 1 0930 115 0. 
5 . 9 '  1 0935116 0. 
5.9 * 1 0940 117 0. 
6.0 * 1 0945 118 0. 

6.0 * 1 0950 119 0. 
6.0 ' 1 0955 120 0. 
6.0 ' 1 1000 121 0. 

6.0 ' 1 1005 122 0. 

6.0 * 1 1010 123 0. 

6.0 ' 1 1015 124 0. 

6.0 * 1 1020 125 0. 
6.0 * 1 1025 126 0. 
6.0 ' 1 1030 127 0. 

STORAGE 

. 
STAGE * OA MON HRMN ORD . 

5.9 * 1 1640 201 
5.9 * 1 1645 202 
5.9 * 1 1650 203 
5.9 1 1655 204 

5.9. 1 1700205 
5.9 ' 1 1705 206 
5.9 ' 1 1710 207 

5.9 * 1 1715 208 
5 .9 '  1 1720209 
5.9 * 1 1725 210 
5 . 9 *  1 1730211 
5.9 ' 1 1735 212 
5.9 1 1740 213 
5.9 ' 1 1745 214 
5.9 1 1750 215 
5.9 * 1 1755 216 

5.9 * 1 1800 217 
5.9 1 1805 218 

5.9 * 1 1810 219 
5.9 * 1 1815 220 
5.9 ' 1 1820 221 

5.9 * 1 1825 222 

5 .9 *  1 1830223 

5.9 ' 1 1835 224 

5.9 * 1 1840 225 

5.9 * 1 1845 226 
5.9 * 1 1850 227 

WTFLOU STORAGE 





PEAK FLOW T I M E  MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

168.  5 . 0 0  56 .  14. 14 .  14.  
( INCHES) 1 . 2 6 1  1 .267  1 .267  1.267 

(AC-FT) 2 8 .  2 8 .  28. 28 .  

PEAK STORAGE T l M E  

PEAK STAGE T l M E  

(FEET) (HR) 
8.60 5.00 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72 -HR 24.92-HR 

MAXIMUM AVERAGE STAGE 
6-HR 24 -HR 72-HR 24.92-HR 

CUMULATIVE AREA = . 4 1  SQ M I  

*t* *** *** *** *** *** *** t*" *.I it* ttt *** *** *.* *** "I. t*, *** *** *** t*. .** t*. *** *** "t. *** *** *.X tt* t*. .** ** 

.************* 
* * 

34 KK DEVELO * PE RAINFALL  FOR SUBBASIN G2 
* * 
....*..*.*.*.* 

6-HOUR RAINFALL  PATTERN NO. 1 . 0 0  WAS USED TO F I N D  TC & R FOR T H l S  B A S I N  
T H l S  B A S I N  USED RAINFALL  REOUCTIOU FACTOR OF .995 

L = .41 K b  * .064  A d i .  S l o p e  = 18 .9  

4 4  KO W T P U T  CONTROL VARIABLES 

IPRUT 2 P R I N T  CONTROL 

I P L O T  0 PLOT CONTROL 
asc AL O. HYOROGRAPH PLOT SCALE 



SUBBASIN RUNOFF DATA 

@ 38 BA SUBBASIN CHARACTERISTICS 
TAREA .04 SUBBASIN AREA 

PRECIPITATION DATA 

39 PB STORM 2.96 BASIN TOTAL PRECIPITATION 

11 P I  INCREMENTAL PRECIPITATION PATTERN 
.oo .oo .oo . 00 .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .OO .oo .oo .oo .oo .oo .oo 
.oo .oo .oo . 00 .oo .oo . 00 .oo .oo .oo 
.OO .OO .OO .01 .01 .01 .01 .01 .01 .03 
.03 .03 .05 .05 .05 .15 .15 .15 .03 .03 
.03 .01 .01 .01 .01 .01 .01 .OO .OO . 00 
.oo .oo .oo . 00 .oo .oo .oo .oo .oo . 00 
.oo .oo 

40 LG GREEN AND AMPT LOSS RATE 
STRTL .43 STARTING LOSS 

OTH .25 MOISTURE OEFIClT 
PSlF 3.50 WETTING FRONT SUCTION 

XKSAT .51 HYDRAULIC CONDUCTIVITY 
RTlMP 30.00 PERCENT IMPERVlWS AREA 

41 UC CLARK UNITGRAPH 
TC .46 TIME OF CONCENTRATION 

R .48 STORAGE COEFFICIENT 

42 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES 
.O 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 

100.0 

UNIT HYOROCRAPH PARAMETERS 
CLARK TC= .46 HR. R= .48 HR 

SNYDER TP= .32 HR, CP= .43 

UNIT HYDROGRAPH 
33 END-OF-PERIOD ORDINATES 

3. 16. 30. 35. 33. 30. 26. 22. 18. 15. 

13. 11. 9. 8. 6. 5. 5. 4. 3.  3. 

2. 2. 2. 1. 1. 1. 1. 1. 1. 0. 

0. 0. 0. 

HYDROGRAPH AT STATION OEVELO 

*********************"*"*t*tt*t*tt*ttttt***************~...*.*"*"~"""""**,***,******.*.**.*.*~*~~*".*"*~"*""*************"*.*..*.*. 

* 
OA MON HRMN OR0 RAlN LOSS EXCESS COMP Q * OA MON HRMN OR0 RAIN LOSS EXCESS COWP Q 







TOTAL RAINFALL = 2.96, TOTAL LOSS = 1.27, TOTAL EXCESS = 1.69 

PEAK FLOW TIME MAXIMUM AVERAGE FLOU 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

45. 4 .17  7. 2. 2. 2. 
(INCHES) 1.672 1.683 1.683 1.683 

(AC-FT) 4. 4 .  4.  4 .  

CUMULATIVE AREA = .04 S3 H I  

**. *** *** t** *** *** *** *** **t *** *** *** *** *** *** tt* *** *** *** **. **t tt* t*. *** *** *** tt* *** *** *** *.* .** *** 

************** 
* 

45 KK Node7 * 
* t 

.************* 
Route flou through basin t o  r m v e  developed area storage 



52 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

47 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC .OO INITIAL CONDITION 

X .OO WORKING R AND D COEFFICIENT 

48 SV STORAGE .O 2.1 2.2 2.2 2.2 2.2 2.2 2.2 2.3 2.5 
2.8 

50 SO DISCHARGE 0. 0. 10. 15. 20. 25. 30. 35. 40. 45. 
50. 

*" WARNING *** MWlFlED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 0. TO 35. 
THE ROUTED HYDROGRAPH SHWLO BE EXAMINED FOR OSCILLATIONS OR WTFLOWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYDROGRAPH AT STATION Node7 

**** ............................................................................................................................... 
* * 

DA MON HRMN OR0 OUTFLOW STORAGE * DA MON HRMN OR0 OUTFLOW STORAGE DA MON HRMN OR0 WTFLOW STORAGE 
* * 

1 0000 1 0. .OO * 1 0820 101 0. 2.13 1 1640 201 0. 2.13 

1 0005 2 0. .OO * 1 0825 102 0. 2.13 * 1 1645 202 0. 2.13 

1 0010 3 0. .OD * 1 0830 103 0. 2.13 * 1 1650 203 0. 2.13 

1 0015 4 0. .OO * 1 0835 104 0. 2.13 * 1 1655 204 0. 2.13 

1 0020 5 0. .OO * 1 0840 105 0. 2.13 1 1700 205 0. 2.13 

1 0025 6 0. .OO * 1 0845 106 0. 2.13 * 1 1705 206 0. 2.13 

1 0030 7 0. .O1 * 1 0850 107 0. 2.13 * 1 1710 207 0. 2.13 

1 0035 8 0. .01 * 1 0855 108 0. 2.13 1 1715 208 0. 2.13 

1 0040 9 0. . O 1  * 1 0900 109 0. 2.13 * 1 1720 209 0. 2.13 

1 0045 10 0. .O1 * 1 0905 110 0. 2.13 * 1 1725 210 0. 2.13 

1 0050 11 0. .02 1 0910 111 0. 2.13 * 1 1730 211 0. 2.13 

1 0055 12  0. .02 * 1 0915 112 0. 2.13 * 1 1735 212 0. 2.13 

1 0100 13 0. .03 * 1 0920 113 0. 2.13 * 1 1740 213 0. 2.13 

1 0105 14 0. .03 * 1 0925 114 0. 2.13 1 1745 214 0. 2.13 

1 0110 15 0. .04 * 1 0930 115 0. 2.13 * 1 1750 215 0. 2.13 

1 0115 16 0. .04 * 1 0935 116 0. 2.13 * 1 1755 216 0. 2.13 
1 0120 17  0. .04 * 1 0940 117 0. 2.13 * 1 1800 217 0. 2.13 

1 0125 18 0. .05 * 1 0945 118 0. 2.13 * 1 1805 218 0. 2.13 
1 0130 19 0. .05 * 1 0950 119 0. 2.13 * 1 1810 219 0. 2.13 

1 0135 20 0. .06 * 1 0955 120 0. 2.13 * 1 1815 220 0. 2.13 

1 0140 21 0. .06 * 1 1000 121 0. 2.13 * 1 1820 221 0. 2.13 

1 0145 22 0. .07 * 1 1005 122 0. 2.13 * 1 1825 222 0. 2.13 e 1 0150 23 0. .07 * 1 1010 123 0. 2.13 * 1 1830 223 0. 2.13 
1 0155 24 0. .08 * 1 1015 124 0. 2.13 * 1 1835 224 0. 2.13 





PEAK FLOW T IME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24 .92 -HR 

(CFS) (HR) 

(CFS) 

33. 4 . 5 8  3. 1. 1. 1. 

( INCHES) , 6 8 5  ,685  .685 , 6 8 5  

(AC-FT)  1. 1. 1. 1. 

PEAK STORAGE T I M E  

(AC-FT) (HR) 

2. 4 . 5 8  

MAXIMUM AVERAGE STORAGE 

6 -HR 24-HR 72-HR 24.92-HR 

*** *** *** *** .*. *** *** *.* *** *** *** i*t *** *** *** tl* *** **t t*. .** *** *** *** 

*.************ 
* * 

53 KK * N o d e l l  * 
* " 
***********.** 

canf lunce g l  and g 2  

5 6  KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

OSCAL 0. HYDROGRAPH PLOT SCALE 

5 5  HC HYDROGRAPH COMBINATION 

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** *** **. *** *** t*l t.. 





1 0400 49 39. * 1 1015 124 0. 1 1630 199 0. 1 2245 274 0. * 1 0405 50 75. 1 1020 125 0. 1 1635 200 0. * 1 2250 275 0. 

1 0410 51 107. * 1 1025 126 0. * 1 1640 201 0. * 1 2255 276 0. 
1 0415 52 121. * 1 1030 127 0. * 1 1645 202 0. * 1 2300 277 0. 
1 0420 53 133. ' 1 1035 128 0. * 1 1650 203 0. * 1 2305 278 0. 

1 0425 54 146. ' 1 1040 129 0. 1 1655 204 0. * 1 2310 279 0. 
1 0430 55 168. * 1 1045 130 0. * 1 1700 205 0. * 1 2315 280 0. 

1 0435 56 193. * 1 1050 131 0. * 1 1705 206 0. * 1 2320 281 0. 
1 0440 57 185. * 1 1055 132 0. * 1 1710 207 0. * 1 2325 282 0. 
1 0445 58 186. * 1 1100 133 0. 1 1715 208 0. * 1 2330 283 0. 
1 0450 59 184. * 1 1105 134 0. 1 1720 209 0. * 1 2335 284 0. 
1 0455 60 183. 1 1110 135 0. 1 1725 210 0. * 1 2340 285 0. 
1 0500 61 181. ' 1 1115 136 0. * 1 1730 211 0. * 1 2345 286 0. 
1 0505 62 179. * 1 1120 137 0. 1 1735 212 0. * 1 2350 287 0. 

1 0510 63 176. ' 1 1125 138 0. * 1 1740 213 0. * 1 2355 288 0. 
1 0515 64 174. ' 1 1130 139 0. * 1 1745 214 0. * 2 0000 289 0. 
1 0520 65 171. * 1 1135 140 0. * 1 1750 215 0. * 2 0005 290 0. 
1 0525 66 168. * 1 1140 141 0. * 1 1755 216 0. * 2 0010 291 0. 
1 0530 6 7  165. * 1 1145 142 0. * 1 1800 217 0. + 2 0015 292 0. 
1 0535 6 8  162. * 1 1150 143 0. 1 1805 218 0. * 2 0020 293 0. 
1 0540 6 9  157. * 1 1155 144 0. * 1 1810 219 0. * 2 0025 294 0. 
1 0545 70 151. * 1 1200 145 0. * 1 1815 220 0. 2 0030 295 0. 
1 0550 71 142. * 1 1205 146 0. * 1 1820 221 0. * 2 0035 296 0. 
1 0555 72 133. * 1 1210 147 0. * 1 1825 222 0. 2 0040 297 0. 
1 0600 73 125. * 1 1215 148 0. * 1 1830 223 0. * 2 0045 298 0. 

1 0605 74 102. * 1 1220 149 0. * 1 1835 224 0. * 2 0050 299 0. 
1 0610 75 52. * 1 1225 150 0. * 1 1840 225 0. * 2 0055 300 0. 

* t . 
.,*************tt**********************t**t**~~***t*****."".**"**********t*~*****tt**t**.ttt******t**tt.*tt"*********"*"*..******** 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

193. 4.58 59. 15. 14. 14. 
(INCHES) 1.210 1.216 1.216 1.216 

(AC-FT) 29. 29. 29. 29. 

CUMULATIVE AREA = .45 SQ MI 

Route water f r o m  c u l v e r t s  t o  middle of suMiv is ion 

63 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 



HYOROGRAPH ROUTING O A T A  

59 RS STORAGE RWTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONOlTlON 
RSVRIC .OO INITIAL CONOlTlON 

X .OO WORKING R AND D COEFFICIENT 

60 R C  NORMAL DEPTH CHANNEL 

ANL .035 LEFT OVERBANK U-VALUE 
ANCH ,035 MAIN CHANNEL N-VALUE 
ANR .035 RIGHT OVERBANK N-VALUE 

RLNTH 650. REACH LENGTH 
SEL .0022 ENERGY SLOPE 

ELMAX 15.0 MAX. ELEV. FOR STORAGEIWTFLOW CALCULATION 

CROSS-SECTION DATA 
.-- LEFT OVERBANK - - -  + - - - - - -  MAlN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

62 RY ELEVATION 15.00 11.00 10.00 5.85 5.85 10.00 11.00 15.00 
61 RX DISTANCE .OO 20.00 120.00 136.60 146.60 162.20 262.20 282.20 

COMPUTE0 STORAGE-WTFLOU-ELEVATION OATA 

STORAGE .OO .09 .20 .34 .50 .69 .91 1.16 1.43 1.78 

WTFLOW .OO 6.32 21.74 46.35 81.01 126.67 184.32 254.90 339.36 449.06 

ELEVATION 5.85 6.33 6.81 7.29 7.78 8.26 8.74 9.22 9.70 10.18 

STORAGE 2.70 4.27 6.04 7.84 9.68 11.55 13.46 15.40 17.38 19.39 

WTFLOW 628.29 931.10 1390.33 1963.47 2640.18 3413.96 4280.30 5235.91 6278.27 7405.46 

ELEVATION 10.67 11.15 11.63 12.11 12.59 13.07 13.56 14.04 14.52 15.00 

*** WARNING *" MODIFIED PULS RWTING MAY BE NUMERICALLY UNSTABLE FOR WTFLOWS BETWEEN 255. TO 7405. 
THE RWTEO HYOROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOUS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYDROGRAPH AT STATION Node10 

................................................................................................................................... 

* * 
OA MON HRMN ORD WTFLOU STORAGE STAGE ' DA MON HRMN OR0 WTFLOU STORAGE STAGE * OA MON HRMN OR0 WTFLOU STORAGE STAGE . * 

1 0000 1 0. .O 5.8 * 1 0820 101 0. .O 5.9 * 1 1640 201 0. .O 5.8 

1 0005 2 0. .O 5 .9 '  1 0825102 0. .O 5.9 * 1 1645 202 0. .O 5.8 

1 0010 3 0. .O 5.9 * 1 0830 103 0. .O 5.9 ' 1 1650 203 0. .O 5.8 

1 0015 4 0. .O 5 . 9 ' 1  0835104 0. .O 5.9 * 1 1655 204 0. .O 5.8 

1 0020 5 0. .O 5 . 9 ' 1  0840105 0. .O 5 . 9 *  1 1700205 0. .D 5.8 

1 0025 6 0. .O 5 . 9 ' 1  0845106 0. .O 5 . 9 *  1 1705206 0. .O 5.8 

1 0030 7 0. .O 5.9 ' 1 0850 107 0. .O 5.9 ' 1 1710 207 0. .O 5.8 

1 0035 8 0. .O 5.9 ' 1 0855 108 0. .O 5.9 * 1 1715 208 0. .D 5.8 

1 0040 9 0. .O 5 . 9 ' 1  0900109 0. .O 5 . 9 *  1 1720209 0. 

1 0045 10 0. .O 5.9 * 1 0905 110 0. .O 5.9 ' 1 1725 210 0. :: ::: a 
1 0050 11 0. .O 5.9 * 1 0910 111 0. .O 5.9 * 1 1730 211 0. .O 5.8 

1 0055 12 1. .O 5.9 ' 1 0915 112 0. .O 5.9 ' 1 1735 212 0. .O 5.8 





PEAK FLOU TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 
(CFS) (HR) 

(CFS) 
188. 4.67 59. 15. 14. 14. 

(INCHES) 1.210 1.216 1.216 1.216 

(AC-FT) 29. 29. 29. 29. 

'EAK STORAGE TlME 

PEAK STAGE TlME 

(FEET) (HR) 
8.77 4.67 

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

CUMULATIVE AREA = .45 SO MI 



.***.*X***t*** 

* . 
6 4  KK * DEVELO * PE RAINFALL FOR G3 

* * 
**********ti** 

6-HOUR RAINFALL PATTERN NO. 1.00 VAS USED TO FINO TC 8 R FOR THIS BASIN 

THIS BASIN USED RAINFALL REDUCTION FACTOR OF .995 

L = .30  K b  = .072 A d j .  S l o p e  = 60 .9  

7 4  KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

lPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

6 8  BA SUBBASIN CHARACTERISTICS 

TAREA 1 SUBBASIN AREA 

PRECIPITATION DATA 

6 9  PB STORM 2.96  BASIN TOTAL PRECIPITATION 

1 1  P I  INCREMENTAL PRECIPITATION PATTERN 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .DO 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .01 .O1 .01 .01 .01 .O1 .03 

.03 .03 .05 .05 .05 .15 .15 .15 .03 .03 

.03 .01 .O1 .O1 .01 .01 .O1 .OO .OO .OO 

.OO .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.DO .oo 

7 0  LG GREEN AND AMPT LOSS RATE 

STRTL .43  STARTING LOSS 

DTH .25 MOISTURE DEFICIT  

P S l F  3.50 VETTING FRONT SUCTION 

XKSAT .51 HYORAULIC CONOUCTIVITY 

RTIMP 30.00 PERCENT IMPERVIOUS AREA 

7 1  UC CLARK UNITGRAPH 

TC .30  TIME OF CONCENTRATION 

R .50  STORAGE COEFFICIENT 

7 2  UA ACCUMULATED-AREA VS. TIME, 1 1  ORDINATES 

.O 5 .0  16.0 30.0 65.0 77.0 84 .0  90.0 94.0 97.0 

100.0 

UNlT  HYDROGRAPH PARAMETERS 

CLARK TC- .30 HR, R= .50  HR 

SNYDER TP= .24 HR, CP= .36  

UNlT  HYDROGRAPH 

3 4  END-OF-PERIOD OROINATES 

2. 6. 9. 9. 8. 7. 6. 5. 4.  3 .  



HYDROGRAPH A T  STATION OEVELO 

OA MON HRMN OR0 RAIN LOSS EXCESS COHP 0 

~*.*****.**.*********t**t*t*****t.**t*tt.t 

* 
t DA MON HRMN OR0 RAIN 
* 
* 1 1230 151 .OO 
* 1 1235 152 .OO 

* 1 1 2 4 0 1 5 3  .OO 

e 1 1245 154 .OO 

* 1 1250 155 .OO 

a 1 1255 156 .OO 
t 1 1300 157 .OO 

t 1 1305 158 .OO 

t 1 1310 159 .OO . 1 1315 160 .OO 

* 1 1320 161 .OO 

1 1 3 2 5 1 6 2  .OO 
• 1 1330 163 .OO 

" 1 1 3 3 5 1 6 4  .OO 
a 1 1340 165 .OO 

* 1 1345 166 .OO 
* 1 1350 167 .OO 

e 1 1355 168 .OO 

1 1400 169 .OO 

1 1405 170 .OO 

* 1 1410 171 .OO 

* 1 1415 172 .OO 

* 1 1420 173 .OO 
t 1 1 4 2 5 1 7 4  .OO 

e 1 1 4 3 0 1 7 5  .OO 

* 1 1 4 3 5 1 7 6  .OO 
* 1 1 4 4 0 1 7 7  .OO 

* 1 1 4 4 5 1 7 8  .OO 

1 1450 179 .OO 

" 1 1455 180 .OO 

* 1 1500 181 .OO 

* 1 1505 182 .OO 
t 1 1510 183 .OO 

* 1 1515 184 .OO 

t 1 1520 185 .OO 

* 1 1525 186 .OO 

a 1 1530 187 .OO 
a 1 1535 188 .OO . 1 1540 189 .OO 
a 1 1545 190 .OO 

* 1 1550 191 .OO 

a 1 1555 192 .OO 

* 1 1600 193 .OO . 1 1605 194 .OO 

* 1 1610 195 .OO 

* 1 1615 196 .OO 





TOTAL RAINFALL = 2 . 9 6 ,  TOTAL LOSS = 

PEAK FLOW TIME 
6-HR 

(CFS) (HR) 
(CFS) 

1 2 .  4 . 1 7  2 .  
(INCHES) 1 .671  

(AC-FT) 1. 

1 . 2 7 ,  TOTAL EXCESS = 1 . 6 9  



CUMULATIVE AREA = .01 SO MI 

Route area through s u b d i v i s i o n  t o  r-ve r e t e n t i o n  s to rage  

80 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH RWTlNG DATA 

77 RS STORAGE RWTlNG 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRlC .OO INITIAL CONOITION 

X .OO UORKING R AND D COEFFICIENT 

' 78 SV STORAGE .O .6 .6 .6 .6 .6 .6 

79 sa DISCHARGE 0. 0. lo.  20. 30. 40. so. 

*** WARNING '** MODIFIED PULS RWTiNG MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 0. TO . 50. 
THE RWTED HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYDROGRAPH AT STATION Node8 

***.*******t***t*********tt*t*"*.*t**L.."*******t*t*"**t******."""..****~*"***tt*t*t*ttttt*******""*""***t**t*t**ttt***t*.t*****..** 

* " 
DA MON HRMN ORD WTFLOU STORAGE * DA MON HRMN ORD WTFLOU STORAGE * DA MON HRMN ORD WTFLOU STORAGE 

" * 
1 0000 1 0. .OO * 1 0820 101 0. .58 * 1 1640 201 0. .58 

1 0005 2 0. .OO * 1 0825 102 0. .58 * 1 1645 202 0. .58 
1 0010 3 0. .OD 1 0830 103 0. .58 * 1 1650 203 0. .58 
1 0015 4 0. .OO 1 0835 104 0. .58 * 1 1655 204 0. .58 
1 0020 5 0. .OO * 1 0840 105 0. .58 * 1 1700 205 0. .58 
1 0025 6 0. .OD * 1 0845 106 0. .58 * 1 1705 206 0. .58 
1 0030 7 0. .OO * 1 0850 107 0. .58 * 1 1710 207 0. .58 
1 0035 8 0. .OO * 1 0855 108 0. .58 * 1 1715 208 0. .58 
1 0040 9 0. .OO * 1 0900 109 0. .58 * 1 1720 209 0. .58 
1 0045 10 0. .OD * 1 0905 110 0. .58 * 1 1725 210 0. .58 
1 0050 11 0. .01 * 1 0910 111 0. .58 1 1730 211 0. .58 





PEAK FLOW T I M E  MAXIMUM AVERAGE FLOU 

6-HR 24 -HR 72 -HR 2 4 . 9 2 - H R  

(CFS) (HR)  

(CFS)  

8. 4 . 5 8  1. 0. 0. 0. 

( INCHES)  ,596 , 5 9 6  .596 , 5 9 6  

( A C - F T )  0. 0. 0. 0. 

PEAK STORAGE T I M E  MAXIMUM AVERAGE STORAGE 

6 -HR 2 4 - H R  72 -HR 2 4 . 9 2 - H R  

CUMULATIVE AREA = .O1 SO M I  

*** *** *** *** *** *** t*. ttt *** I*. *** tt* tt* *a* I*. .** *** *** *** i t*  I.. i.. .** *** **. *** tt* ttr i t*  ..* *** tt* *** 



Eanf luence g1-92 u i t h  93 

83 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

85 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYOROGRAPH PLOT SCALE 

84 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYOROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION Nodel3 
SUM OF 2 HYOROGRAPHS 

................................................................................................................................... 
* * " 

DA MON HRMN OR0 FLOW OA MON HRMN OR0 FLOW * OA MON HRMN OR0 FLOW * DA MON HRMN OR0 FLW 
* * 

1 0000 1 0. * 1 0615 76 47. * 1 1230 151 0. 1 1845 226 
1 0005 2 0. * 1 0620 77 33. 1 1235 152 0. * 1 1850 227 0. 

1 0010 3 0. * 1 0625 78 26. * 1 1240 153 0. 1 1855 228 0. 

1 0015 4 0. * 1 0630 79 22. * 1 1245 154 0. * 1 1900 229 
O. e 
0. 

1 0020 5 0. * 1 0635 80 19. 1 1250 155 0. * 1 1905 230 0. 
1 0025 6 0. " 1 0640 81 17. * 1 1255 156 0. * 1 1910 231 0. 
1 0030 7 0. * 1 0645 82 15. * 1 1300 157 0. 1 1915 232 0. 
1 0035 8 0. * 1 0650 83 13. * 1 1305 158 0. 1 1920 233 0. 
1 0040 9 0. * 1 0655 84 11. * 1 1310 159 0. * 1 1925 234 0. 
1 0045 10 0. * 1 0700 85 10. * 1 1315 160 0. * 1 1930 235 0. 

1 . 0050 11 0. * 1 0705 86 8. * 1 1320 161 0. * 1 1935 236 0. 
1 0055 12 1. * 1 0710 87 7. * 1 1325 162 0. * 1 1940 237 0. 
1 0100 13 1. * 1 0715 88 7. * 1 1330 163 0. * 1 1945 238 0. 
1 0105 14 1. * 1 0720 89 6. * 1 1335 164 0. * 1 1950 239 0. 
1 0110 15 1. ' 1 0725 90 6. * 1 1340 165 0. * 1 1955 240 0. 
1 0115 16  1. " 1 0730 91 5. 1 1345 166 0. * 1 2000 241 0. 
1 0120 17  1. * 1 0735 92 4. 1 1350 167 0. * 1 2005 242 0. 
1 0125 18  1. ' 1 0740 93 4. 1 1355 168 0. 1 2010 243 0. 
1 0130 19  1. * 1 0745 94 3. * 1 1400 169 0. 1 2015 244 0. 
1 0135 20 1. * 1 0750 95 2. 1 1405 170 0. * 1 2020 245 0. 
1 0140 21 1. * 1 0755 96 2. * 1 1410 171 0. * 1 2025 246 0. 
1 0145 22 1. * 1 0800 97 1. * 1 1415 172 0. * 1 2030 247 0. 
1 0150 23 2. 1 0805 9 8  1. * 1 1420 173 0. * 1 2035 248 0. 
1 0155 24 2. 1 0810 99 1. * 1 1425 174 0. * 1 2040 249 0. 

1 0200 25 2. * 1 0815 100 0. * 1 1430 175 0. * 1 2045 250 0. 
1 0205 26 2. * 1 0820 101 0. * 1 1435 176 0. 1 2050 251 0. 

1 0210 2 7  2. * 1 0825 102 0. * 1 1440 177 0. * 1 2055 252 0. 
1 0215 28 2 * 1 0830 103 0. * 1 1445 178 0. 1 2100 253 

1 0220 29 2. * 1 0835 104 0. * 1 1450 179 0. * 1 2105 254 
1 0225 30 2. 1 0840 105 0. * 1 1455 180 0. . 1 2110 255 

:: 
0. 



PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

193. 4.67 60. 15. 14. 14. 

(INCHES) 1.197 1.202 1.202 1.202 

(AC-FT) 30. 30. 30. 30. 

CUMULATIVE AREA = .46 SO MI 



Route water  fron m i d d l e  of s u b d i v i s i o n  t o  o l d  mcdauell  

92 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSC AL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

88 RS STORAGE RWTING 
NSTPS 1 NUMEER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 

RSVRIC .OO INITIAL CONDITION 
X .OD WORKING R AND D COEFFICIENT 

89 RC NORMAL DEPTH CHANNEL 

AWL .035 LEFT OVERBANK N-VALUE 
ANCH ,035 MAIN CHANNEL N-VALUE 

ANR .035 RIGHT OVERBANK N-VALUE 
RLNTH 650. REACH LENGTH 

SEL .0022 ENERGY SLOPE 
ELMAX 15.0 MAX. ELEV. FOR STORACE/WTFLOW CALCULATION 

CROSS-SECTION DATA 
..- LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

91 RY ELEVATION 15.00 11.00 10.00 5.85 5.85 10.00 11.00 15.00 
90 RX DISTANCE .OO 20.00 120.00 136.60 146.60 162.20 262.20 282.20 

CWPUTED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE .OO .09 .20 .34 .SO .69 .91 1.16 1.43 1.78 

WTFLOW .OO 6.32 21.74 46.35 81.01 126.67 184.32 254.90 339.36 449.06 

ELEVATION 5.85 6.33 6.81 7.29 7.78 8.26 8.74 9.22 9.70 10.18 

STORAGE 2.70 4.27 6.04 7.84 9.68 11.55 13.46 15.40 17.38 19.39 

WTFLOW 628.29 931.10 1390.33 1963.47 2640.18 3413.96 4280.30 5235.91 6278.27 7405.46 

ELEVATION 10.67 11.15 11.63 12.11 12.59 13.07 13.56 14.04 14.52 15.00 

"* UARNING *** MWlFlEO PULS RWTING MAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETUEEN 255. TO 7405. 

THE RWTED HYOROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

................................................................................................................................... 





PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

60.  15. 14. 14. 
(INCHES) 1.196 1.202 1.202 1.202 

(AC-FT) 30. 30. 30. 30. 



PEAK STAGE T I M E  

(FEET) (HR) 
8.79 4.75 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72 -HR 24.92-HR 

MAXIMUM AVERAGE STAGE 
6 -HR 24-HR 72-HR 24.92-HR 

CUMULATIVE AREA = .46  SQ M I  

*I* *******....* 
* * 
* DEVELO * P RAINFALL  FOR SUBBASIN G4 
* t 

**.*********** 
6-HOUR RAINFALL  PATTERN NO. 1 . 0 0  UAS USED TO 
T H l S  B A S I N  USED RAINFALL  REDUCTION FACTOR OF 

L E .98 Kb = .064  Adj.  Slope = 26.3 

W T P U T  CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .25 SUBBASIN AREA 

P R E C I P I T A T I O N  DATA 

STORM 2.96 B A S I N  TOTAL P R E C I P I T A T I O N  

INCREMENTAL P R E C I P I T A T I O N  PATTERN 

.OD .oo .oo . 0 0  .oo 

.oo .oo .oo . 0 0  .oo 

. 0 0  .oo .oo . 0 0  .OO 

.oo .oo .oo .O1 .01 

.03  .03  .05 .05  .05 

. 0 3  .O1 .O1 .O1 .O1 

.oo .oo .oo . 00 .00 

.00 .oo 

GREEN AND AMPT LOSS RATE 

STRTL . 4 3  STARTING LOSS 

OTH .25 MOISTURE D E F I C I T  
P S I F  3 . 5 0  VETTING FRONT SUCTION 

XKSAT . 5 1  HYDRAULIC CONDUCTIVITY 

R T l M P  10 .47  PERCENT JMPERVIWS AREA 

*** *"* 

F IND TC 
.P95 

.oo 

.oo 

.oo 

.O1 

.15  

.O1 

.oo 

*. **- 

R FOR 

.oo 

.oo 

. 0 0  

.O1 

.15  

.O1 

.oo 

.** *"* "*" 

T H l S  B A S I N  

.oo 

.oo 

.oo 

. 0 1  

.15  

.oo 

.oo 



100 UC CLARK UNITGRAPH 
TC .74 TIME OF CONCENTRATION 
R .58 STORAGE COEFFICIENT 

101 UA ACCUMULATEO-AREA VS. TIME, 1 1  ORDINATES 
.O 5.0 . 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 

100.0 

UNlT HYOROGRAPH PARAMETERS 
CLARK TC= .74 HR, R= .58 HR 
SNYDER TP= .42 HR, CP= .43 

UNlT HYOROGRAPH 
41 END-OF-PER100 ORDINATES 

8. 33. 77. 134. 166. 167. 160. 150. 138. 124. 
107. 93. 80. 69. 60. 52. 45. 39. 34. 29. 
25. 22. 19. 16. 14. 12. 11. 9. 8. 7. 
6. 5. 4. 4. 3. 3. 2. 2. 2. 2. 
1. 

HYOROGRAPH AT STATION OEVELO 

* 
OA MON HRMN OR0 RAIN LOSS EXCESS COnP 0 * OA HON HR M N  OR0 RAIN LOSS EXCESS 

* 
1 0000 1 .OO .OO .OO 0. * 1 1230 151 .OO .OO .OO 
1 0005 2 .O1 .Ol .OO 0. 1 1235 152 .OO .OO .OO 
1 0010 3 .01 .01 .OO 0. * 1 1240 153 .OO .OO .OO 
1 0015 4 .01 .01 .OO 0. * 1 1245 154 .OO .OD .OO 
1 0020 5 .O1 .01 .OO 0. e 1 1250 155 .OO .OO ..OD 
1 0025 6 .01 .Ol .OO 0. * 1 1255 156 .OO .OO .OO 
1 0030 7 .01 .01 .OO 0. a 1 1300 157 .OO .OO .OO 
1 0035 8 .01 .01 .OO 1. . 1 1305 158 .OO .OO .OO 
1 0040 9 .01 .01 .OO 1. * 1 1310 159 .OO .OO .OO 
1 0045 10 .01 .01 .OO 1. t 1 1315 160 .OO .OO .OO 
1 0050 1 1  .01 .01 .OO 1. * 1 1320 161 .OO .OO .OO 
1 0055 12 .01 .01 .OO 1. t 1 1325 162 .OO .OO .OO 
1 0100 13 .01 .01 .OO 1. * 1 1330 163 .OO .OO .OO 

1 0105 14 .01 .Ol .OO 1. " 1 1335164 .OO .OO .OO 
1 0110 15 .Ol .01 .OO 1. t 1 1340165 .OO .OO .OO 
1 0115 16 .01 .01 .OO 1. * 1 1345 166 .OO .OO .OO 
1 0120 17 .01 .01 .OO 1. * 1 1350 167 .OO .OO .OO 

1 0125 18 .O1 .01 .OO 1. * 1 1355 168 .OO .OO .OO 
1 0130 19 .01 .01 .OO 1. * 1 1400 169 .OO .OO .OO 

1 0135 20 .01 .01 .OO 1. 1 1405 170 .OO .OO .OO 
1 0140 21 .01 .01 .OO 2. * 1 1410 171 .OO .OO .OO 

1 0145 22 .O1 .01 .OO 2. t 1 1415 172 .OO .OO .OO 
1 0150 23 .01 .01 .OO 2. t 1 1420 173 .OO .OO .OO 
1 0155 24 .01 .01 .OO 2. * 1 1425174 .OO .OO .OO 

1 0200 25 .01 .01 .OO 2. * 1 1430175 .OO .OO .OO 
1 0205 26 .01 .01 .OO 2. t 1 1435 176 .OO .OO .OO 
1 0210 27 .01 .01 .OO 2. a 1 1440 177 .OO .OO .OO 







TOTAL RAINFALL  ; 2.96, TOTAL LOSS = 1.62,  TOTAL EXCESS = 1 . 3 4  

PEAK FLOU TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92.MIl 

(CFS) (HR) 
(CFS) 

2 0 3 .  ' 4 . 3 3  36. 9. 9. 9. 
( INCHES) 1 . 3 2 3  1 . 3 3 0  1 . 3 3 0  1 . 3 3 0  

(AC-FT) 18. 18. 18. 18. 

CUMULATIVE AREA = .25  SQ M I  

* . 
************** 

R o u t e  u a t e r  t h r o u g h  d e t e n t i o n  b a s i n  t o  remove s u b d i v i s i o n  s t o r a g e  

1 1 1  KO W T P U T  CONTROL VARIABLES 
IPRNT 2 P R I N T  CONTROL 
IPLOT 0 PLOT CONTROL 

OSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH R W T I N G  DATA 

1 0 6  RS STORAGE R W T l N G  
NSTPS 1 NUMBER OF SUBREACHES 

I T Y P  STOR TYPE OF I N I T I A L  CONDITION 
RSVRIC .OO I N I T I A L  CONOlTlON 

X .OO UORKING R AND D COEFFIC IENI  

107 SV STORAGE .O 7.6 8 . 0  9 . 0  10 .0  

108 SE ELEVATION .OO 1 0 . 0 0  11.00 1 2 . 0 0  13.00 

109 SL LOU-LEVEL W T L E T  
ELEVL .OD ELEVATION AT CENTER OF W T L E l  
CAREA 1 . 0 0  CROSS-SECTIONAL AREA 

COOL . 6 0  COEFFICIENT 
EXPL .SO EXPONENT OF HEAD 



110 SS SPILLWAY 
CREL 10.00 SPILLWAY CREST ELEVATION 

SPUlO 25.00 SPILLWAY WIDTH 
COOW 2.70 WEIR COEFFICIENT 
EXPW 1.50 EXPONENT OF HEAD 

COMPUTEO WTFLOU-ELEVATION DATA 

WTFLOU .OO 3.64 4.02 4.49 5.09 5.87 6.94 8.48 10.89 15.22 
ELEVATION .OO .57 .70 .87 1.12 1.49 2.08 3.10 5.12 10.00 

WTFLOU 15.63 18.27 25.19 38.47 60.20 92.44 137.28 196.78 273.03 368.09 
ELEVATION 10.03 10.12 10.28 10.49 10.76 11.09 11.48 11.92 12.43 13.00 

COMPUTEO STORAGE-OUTFLOW-ELEVATION OATA 

STORAGE .OO .43 .53 .66 .85 1.13 1.58 2.35 3.88 7.58 
WTFLOU .OO 3.64 4.02 4.49 5.09 5.87 6.94 8.48 10.89 15.22 

ELEVATION .OO .57 .70 .87 1.12 1.49 2.08 3.10 5.12 10.00 

STORAGE 7.59 7.63 7.70 7.78 7.90 8.00 8.09 8.48 8.92 9.00 

WTFLOU 15.63 18.27 25.19 38.47 60.20 83.46 92.44 137.28 196.78 207.59 
ELEVATION 10.03 10.12 10.28 10.49 10.76 11.00 11.09 11.48 11.92 12.00 

STORAGE 9.43 10.00 
WTFLOU 273.03 368.09 

ELEVATION 12.43 13.00 

HYOROGRAPH AT STATION Node9 

..................................................................................................................................... 

* * 
OA MON JRMN OR0 WTFLOU STORAGE STAGE ' OA MOW HRMN OR0 WTFLOU STORAGE STAGE ' OA MOM HRMN OR0 WTFLOU STORAGE STAGE . . 

1 0000 1 0. .O .O ' 1 0820 101 13. 5.6 7.4 ' 1 1640 201 2. .2 .3 
1 0005 2 0. .O .O ' 1 0825 102 13. 5.5 7.3 1 1645 202 2. .2 .3 
1 0010 3 0. .O .O * 1 0830 103 13. 5.4 7.2 * 1 1650 203 2. .2 .3 
1 0015 4 0. .O . O '  1 0835104 13. 5.4 7.1 * 1 1655 204 2. .2 .3 
1 0020 5 0. .O .O * 1 0840 105 13. 5.3 7.0 * 1 1700 205 2. .2 .3 
1 0025 6 0. .O . O 9 1  0845106 12. 5.2 6.8 ' 1 1705 206 2. .2 .2 

1 0030 7 0. .O .O ' 1 0850 107 12. 5.1 6.7 1 1710 207 1. .2 .2 
1 0035 8 0. .O .O * 1 0855 108 12. 5.0 6.6 ' 1 1715 208 1. .2 .2 
1 0040 9 0. .O .O ' 1 0900 109 12. 4.9 6.5 1 1720 209 1. .2 .2 
1 0045 10 0. .O . O *  1 0905110 12. 4.8 6.4 ' 1 1725 210 1. .1 .2 

1 0050 11 0. .O .O * 1 0910 111 12. 4.8 6.3 ' 1 1730 211 1. .1 .2 
1 0055 12 0. .O .O 1 0915 112 12. 4.7 6.2 ' 1 1735 212 1. .1 .2 
1 0100 13 0. .O .O * 1 0920 113 12. 4.6 6.1 * 1 1740 213 1. .1 .2 
1 0105 14 0. .O .l * 1 0925 114 12. 4.5 6.0 * 1 1745 214 1. .1 .2 
1 0110 15 0. .O .1 * 1 0930 115 12. 4.4 5.9 * 1 1750 215 1. .1 .1 

1 0115 16 0. .I .l* 1 0935116 11. 4.4 5.8 * 1 1755 216 1. .I 
1 0120 17 0. .1 . l*  1 0940117 11. 4.3 5.7 * 1 1800 217 1. .1 
1 0125 18 1. .1 .1 * 1 0945 118 11. 4.2 5.6 * 1 1805 218 1. .1 

:: @ 
.1 

1 0130 19 1. .1 .1 * 1 0950 119 11. 4.1 5.4 ' 1 1810 219 1. .1 .1 





PEAK FLOU TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(INCHES) 1.015 1.330 1.330 1.330 
(AC-FT) 14. 18. 18. 18. 

PEAK STORAGE TlME 

PEAK STAGE TIME 

(FEET) (HR) 
11.48 4.75 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

CUMULATIVE AREA = .25 So MI 

* * 
************** 

confluence gl-g2-g3 v i  th 94 



115 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0. HYOROGRAPH PLOT SCALE 

114 HC HYOROGRAPH COMBINATION 
1 COMP 2 NUMBER OF HYOROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION Node15 
SUM OF 2 HYDROGRAPHS 

***..*** *******t**t.****"**t*.****"*""*"*,**~*~.*.""****~*...1"*..**t.t**"*..t*tt*t*,*f**"""*~t****.*t.t***~..*.*~.*"***"*.~.."**** . " 
DA MON HRMN OR0 FLOW * OA MON HRMN OR0 FLOU * 04 MON HRMN OR0 FLDV FLOW * OA MON HRMN OR0 

t " * 
1 0000 1 0. * 1 0615 76 84. * 1 1230 151 8. * 1 1845 226 0. 

1 0005 2 0. * 1 0620 77 60. * 1 1235 152 8. * 1 1850 227 0. 

1 0010 3 0. * 1 0625 78 48. * 1 1240 153 8. * 1 1855 228 0. 

1 0015 4 0. * 1 0630 79 41. * 1 1245 154 8. * 1 1900 229 0. 
1 0020 5 0. * 1 0635 80 37. * 1 1250 155 7. * 1 1905 230 0. 
1 0025 6 0. * 1 0640 81 34. * 1 1255 156 7. 1 1910 231 0. 
1 0030 7 0. * 1 0645 82 7. * 1 1915 232 0. 32. 1 1300 157 

1 0035 8 0. * 1 0650 83 30. * 1 1305 158 7. 1 1920 233 0. 
1 0040 9 0. * 1 0655 84 28. * 1 1310 159 7. * 1 1925 234 0. 
1 0045 10 0. * 1 0700 85 26. * 1 1315 160 7. 1 1930 235 0. 

1 0050 11 0. 1 0705 86 24. * 1 1320 161 7. * 1 1935 236 0. 
1 0055 12 1. * 1 0710 87 23. * 1 1325 162 7. * 1 1940 237 0. 
1 0100 13 1. * 1 0715 88 22. * 1 1330 163 7. 1 1945 238 0. 
1 0105 14 1. ' 1 0720 89 21. * 1 1335 164 6. * 1 1950 239 0. 
1 0110 15 1. * 1 0725 90 20. * 1 1340 165 6. * 1 1955 240 0. 
1 0115 16 1. * 1 0730 91 20. 1 1345 166 6. * 1 2000 241 0. 

1 0120 17 1. 1 0735 92 19. ' 1 1350 167 6. * 1 2005 242 0. 
1 0125 18 2. * 1 0740 93 19. * 1 1355 168 6. 1 2010 243 0. 

1 0130 19 2. 1 0745 94 18. * 1 1400 169 6. * 1 2015 244 0. 

1 0135 20 2. * 1 0750 95 17. * 1 1405 170 6. " 1 2020 245 0. 
1 0140 21 2. * 1 0755 96 16. * 1 1410 171 6. 1 2025 246 0. 

1 0145 22 2. * 1 0800 97 16. * 1 1415 172 6. * 1 2030 247 0. 
1 0150 23 2. 1 0805 98 6. * 1 2035 248 0. 15. * 1 1420 173 

1 0155 24 2. * 1 0810 99 14. * 1 1425 174 5. * 1 2040 249 0. 

1 0200 25 2. * 1 0815 100 14. ' 1 1430 175 5. * 1 2045 250 0. 
1 0205 26 2. * 1 0820 101 14. * 1 1435 176 5. * 1 2050 251 0. 

1 0210 27 3. 1 0825 102 13. ' 1 1440 177 5. 1 2055 252 0. 
1 0215 28 3. * 1 0830 103 13. 1 1445 178 5. * 1 2100 253 0. 
1 0220 29 3. * 1 0835 104 13. ' 1 1450 179 5. * 1 2105 254 0. 
1 0225 30 3. * 1 0840 105 13. * 1 1455 180 5. * 1 2110 255 0. 

1 0230 31 3. * 1 0845 106 13. * 1 1500 181 5. * 1 2115 256 0. 
1 0235 32 3. 1 0850 107 12. * 1 1505 182 5. * 1 2120 257 0. 
1 0240 33 3. * 1 0855 108 12. * 1 1510 183 5. * 1 2125 258 0. 
1 0245 34 3. * 1 0900 109 12. * 1 1515 184 4. * 1 2130 259 0. 

1 0250 35 3. * 1 0905 110 12. ' 1 1520 185 4. * 1 2135 260 0. 
1 0255 36 3. * 1 0910 111 12. * 1 1525 186 4. * 1 2140 261 0. 
1 0300 3 7  3. 1 0915 112 12, * 1 1530 187 4. * 1 2145 262 0. 

1 0305 38 3. * 1 0920 113 12. * 1 1535 188 4. * 1 2150 263 0. 



PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 
(CFS) (HR) 

(CFS) 
329. 4.75 86. 24. 23. 23. 

(INCHES) 1.122 1.247 1.247 1.247 
(AC-FT) 43. 48. 48. 48. 

CUMULATIVE AREA = .71 SO MI 

*** *** *** tt* *.. *** *** *** *** *** t.. t*" *** *** *** t*. I*. *** *** *** *** *** *** *** *** **. *** *** .** **. t*. *** *** 



116 KK * Develo * pe r a l n f s l l  f o r  phase 2 area 
* * 
*********.**** 

6-HOUR RAINFALL PATTERN NO. 1.00 UAS USED TO FINO TC & R FOR THlS BASIN 

THlS BASIN USED RAINFALL REDUCTION FACTOR OF ,995 
L = .072 Kb = ,064 Adj. S lope = 9.9 

126 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

120 BA SUBBASIN CHARACTERISTICS 
TAREA .04 SUBBASIN AREA 

PRECIPITATION DATA 

121 PB STORM 2.96 BASIN TOTAL PRECIPITATION 

11 P I  INCREMENTAL PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo 
.OD .oo .oo .oo .oo .oo .OD .oo 
.OD .oo .oo .O1 .O1 .O1 .O1 .O1 
.03 .03 .05 .05 .05 .15 .15 .15 
.03 .01 .Ol .O1 .O1 .O1 .O1 .OO 
.oo .oo .oo .oo .oo .oo .oo .oo 
.oo .00 

122 LG GREEN AND AMPT LOSS RATE 
STRTL .43 STARTING LOSS 

DTH .25 MOISTURE DEFICIT 
PSlF 3.50 VETTING FRONT SUCTION 

XKSAT .51 HYDRAULIC CONDUCTIVITY 
RTlMP .OO PERCENT IHPERVIWS AREA 

123 UC CLARK UNITGRAPH 
TC .60 TIME OF CONCENTRATION 

R .49 STORAGE COEFFICIENT 

124 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES 

.O 5.0 16.0 30.0 65.0 77.0 84.0 90.0 5 
100.0 

UNlT HYDROGRAPH PARAMETERS 
CLARK TC= .60 HR, R= .49 HR 

SNYDER TP= .35 HR, CP= .43 

UNlT HYOROGRAPH 

34 END-OF-PER100 ORDINATES 
2. 9. 23. 33. 34. 32. 30. 26. 23. 

16. 13. 11. 10. 8. 7. 6. 5. 4. 
3. 2. 2. 2. 1. 1. 1. 1. 1. 

1. 0. 0. 0. 



HYDROGRAPH AT STATION Oevelo 

.................................................................................................................................... 

* 
OA MOM HRHN OR0 RAIN LOSS EXCESS COMP 0 * OA HON HRHN OR0 RAIN LOSS EXCESS CWP Q 

* 
1 0000 1 .OO .OO .OO 0. * 1 1230 151 .OO .OO .OO 0. 
1 0005 2 .O1 . O l  .OO 0. t 1 1235 152 .OO .OO .OO 0. 
1 0010 3 . O l  .01 .OO 0. * 1 1240 153 .OO .OO .OO 0. 
1 0015 4 .01 .01 .OO 0. * 1 1245 154 .OO .OO .OO 0. 
1 0020 5 . O l  . O l  .OO 0. * 1 1250 155 .OO .OO .OO 0. 
1 0025 6 .O1 .01 .OO 0. * 1 1255 156 .OO .OO .OO 0. 
1 0030 7 .01 .O1 .OO 0. " 1 1300 157 .OO .OO .OO 0. 
1 0035 8 .01 .01 .OO 0. • 1 1 3 0 5 1 5 8  .OO .OO .OO 0. 
1 0040 9 .01 .O1 .OO 0. t 1 1310 159 .OO .OO .OO 0. 
1 0045 10 .01 .O1 .OO 0. e 1 1315 160 .OO .OO .OO 0. 
1 0050 11 .01 .O1 .OO 0. * 1 1320 161 .OO .OO .OO 0. 
1 0055 12 .01 .01 .OO 0. a 1 1325 162 .OO .OO .OO 0. 
1 0100 13 .01 .01 .OO 0. e 1 1 3 3 0 1 6 3  .OO .OO .OO 0. 

1 0105 14 .O1 .O1 .OO 0. * 1 1 3 3 5 1 6 4  .OO .OO .OO 0. 
1 0110 15 .01 .01 .OO 0. " 1 1340 165 .OO .OO .OO 0. 

1 0115 16 .O1 .O1 .OO 0. * 1 1 3 4 5 1 6 6  .OO .OO .OO 0. 

1 0120 17 .O1 .O1 .OO 0. 1 1350 167 .OO .OO .OO 0. 
1 0125 18 .01 .O1 .OO 0. * 1 1355 168 .OO .OO .OO 0. 
1 0130 19 .01 .O1 .OO 0. 1 1400 169 .OO .OO .OO 0. 
1 0135 20 .01 . O l  .OO 0. * 1 1 4 0 5 1 7 0  .OO .OO .OO 0. 

1 0140 21 .01 .01 .OO 0. * 1 1410 171 .OO .OO .OO 0. 

1 0145 22 .01 .01 .OO 0. . 1 1415 172 .OO .OO .OO 0. 
1 0150 23 .01 .01 .OO 0. * 1 1 4 2 0 1 7 3  .OO .OO .OO 0. 

" 0. 1 0155 24 .01 .O1 .OO 0. 1 1425 174 .OO .OO .OO 

1 0200 25 .01 .01 .OO 0. * 1 1430 175 .OO .OO .OO 0. 

1 0205 26 .01 .01 .OO 0. * 1 1435 176 .OO .OO .OO 0. 

1 0210 27 .01 .01 .OO 0. t 1 1440 177 .OO .OO ' .OO 0. 

1 0215 28 .01 .01 .OO 0. t 1 1445 178 .OO .OO .OO 0. 

1 0220 29 .01 .01 .OO 0. t 1 1 4 5 0 1 7 9  .OO .OO .OO 0. 

1 0225 30 .O1 .O1 .OO 0. * 1 1455 180 .OO .OO .OO 0. 

1 0230 31 .O1 .O1 .OO 0. 1 1500 181 .OO .OO .OO 0. 

1 0235 32 .01 .O1 .OO 0. 1 1 5 0 5 1 8 2  .OO .OO .OO 0. 

1 0240 33 .01 .O1 .OO 0. e 1 1510 183 .OO .OO .OO 0. 
1 0245 34 .01 .01 .OO 0. * 1 1515 184 .OO .OO .OO 0. 
1 0250 35 .02 .02 .OO 0. t 1 1520 185 .OO .OO .OO 0. 

1 0255 36 .02 .02 .OO 0. a 1 1525 186 .OO .OO .OO 0. 

1 0300 37 .02 .02 .OO 0. * 1 1 5 3 0 1 8 7  .OO .OO .OO 0. 

1 0305 38 .02 .02 .OO 0. * 1 1535 188 .OO .OO .OO 0. 
1 0310 39 .02 .02 .OO 0. t 1 1540 189 .OO .OO .OO 0. 

1 0315 40 .02 .02 .OO 0. R 1 1 5 4 5 1 9 0  .OO .OO .OO 0. 
1 0320 41 .08 .08 .OO 0. a 1 1550 191 .OO .OO .OO 0. 

1 0325 42 .08 .08 .OO 0. * 1 1555 192 .OO .OO .OO 0. 

1 0330 43 .08 .08 .OO 0. t 1 1 6 0 0 1 9 3  .OO .OO .OO 0. 

1 0335 44 .16 .16 .OO 0. t 1 1 6 0 5 1 9 4  .OO .OO .OO 0. 
1 0340 45 .16 .13 .03 0. * 1 1610 195 .OO .OO .OO 0. 

1 0345 46 .16 .ll .05 0. a 1 1615 196 .OO .OO .OO 0. 

1 0350 47 .45 . l o  .35 2. 1 1620 197 .OO .OO .OO 0. 

1 0355 48 .45 .09 .36 6. * 1 1625 198 .OO .OO .OO 0. 

1 0400 49 .45 .09 .36 15. t 1 1630 199 .OO .OO .OO 0. 





TOTAL RAINFALL = 2 . 9 6 ,  TOTAL LOSS = 1 . 8 1 ,  TOTAL EXCESS = 

PEAK FLOW T I M E  MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

(CFS) (HR) 
(CFS) 

3 8 .  4 . 2 5  5 .  1 .  1 .  
( INCHES)  1 . 1 4 1  1 . 1 4 1  1 . 1 4 1  

(AC-FT) 3. 3 .  3 .  

CUMULATIVE AREA = . 0 4  SO M I  



*** *** *** *** t*" *** .** *** *** **I tt* "tl "I* tlt *** t,, *t* *** *** *It *** **t *** *** *** *** *.* *** *** t*. *** .** *** 

************.* 
" * 

127 KK * Node16 * 
* . 
******.*****". 

conf luence gl-g2-g3-g4 and phase 2 

130 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
l PLOT 0 PLOT CONTROL 
QSCAL 0. HYOROCRAPH PLOT SCALE 

129 HC HYOROGRfiPH COMBINATION 
l CWP 2 NUMBER OF HYDROGRAPHS T O  COMBINE 

HYOROGRAPH AT STATION Node16 
sun OF 2 HYOROGRAPHS 

................................................................................................................................... 
* * , 

DA MON HRMN OR0 FLOU * OA MOW HRMN OR0 FLOW * OA MOW HRMN OR0 FLOU * DA MON HRMN OR0 FLOW 
* t * 

1 0000 1 0. * 1 0615 76 85. * 1 1230 151 8. * 1 1845 226 0. 
1 0005 2 0. * 1 0620 77 61. * 1 1235 152 8. 1 1850 227 0. 

1 0010 3 0. * 1 0625 78 49. * 1 1240 153 8. * 1 1855 228 0. 
1 0015 4 0. * 1 0630 79 42. * 1 1245 154 8. * 1 1900 229 0. 
1 0020 5 0. 1 0635 80 37. * 1 1250 155 7. * 1 1905 230 0. 
1 0025 6 0. 1 0640 81 34. * 1 1255 156 7. 1 1910 231 0. 
1 0030 7 0. 1 0645 82 32. * 1 1300 157 7. 1 1915 232 0. 
1 0035 8 0. * 1 0650 83 30. * 1 1305 158 7. 1 1920 233 0. 
1 0040 9 0. * 1 0655 84 28. * 1 1310 159 7. * 1 1925 234 0. 
1 0045 10 0. * 1 0700 85 26. * 1 1315 160 7. * 1 1930 235 0. 
1 0050 11 0. * 1 0705 86 24. * 1 1320 161 7. * 1 1935 236 0. 
1 0055 12 1. 1 0710 87 23. * 1 1325 162 7. * 1 1 9 4 0 2 3 7  0. 
1 0100 13 1. 1 0715 88 22. * 1 1330 163 7. * 1 1945 238 0. 
1 0105 14 1. * 1 0720 89 21. * 1 1335 164 6. 1 1950 239 0. 
1 0110 15 1. * 1 0725 90 20. * 1 1340 165 6. * 1 1955 240 0. 
1 0115 16 1. ' 1 0730 91 20. * 1 1345 166 6. * 1 2000 241 0. 
1 0120 17 1. * 1 0735 92 19. * 1 1350 167 6. * 1 2005 242 0. 
1 0125 18 2. * 1 0740 93 19. * 1 1355 168 6. * 1 2010 243 0. 
1 0130 19 2. * 1 0745 94 18. * 1 1400 169 6. * 1 2015 244 0. 
1 0135 20 2. * 1 0750 95 17. * 1 1405 170 6. * 1 2020 245 0. 
1 0140 21 2. 1 0755 96 16. * 1 1410 171 6. * 1 2025 246 0. 
1 0145 22 2. * 1 0800 97 16. * 1 1415 172 6. 1 2030 247 0. 
1 0150 23 2. * 1 0805 98 15. ' 1 1420 173 6. * 1 2035 248 0. 
1 0155 24 2. * 1 0810 99 14. * 1 1425 174 5. * 1 2040 249 0. 
1 0200 25 2. 1 0815 100 14. * 1 1430 175 5. * 1 2045 250 0. 
1 0205 26 2. * 1 0820 101 14. 1 1435 176 5. * 1 2050 251 0. 



PEAK FLOU TIME 

(CFS) (HR) 

(CFS) 

348. 4.75 
(INCHES) 

HAXIHUH AVERAGE FLOU 

6-HR 24-HR 72-HR 24.92-HR 



(AC-FT) 45. 50. 50. 50.  

CUMULATIVE AREA = .76 SQ MI 

************** 
* * 

131 KK * Route * water  through phase 2 channel t h r u  e x i s t i n g  60 " rcps 
* * 
************** 

137 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYOROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

132 RS STORAGE RWTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP ELEV TYPE OF INITIAL CONDITION 
RSVRIC 974.00 INITIAL CONOITION 

X .OD UORKING R AN0 D COEFFICIENT 

133 SV STORAGE .O 3.6 7.3 12.1 18.2 25.5 34.0 43.7 54.7 

134 SE ELEVATION 974.00 977.00 978.00 979.00 980.00 981.00 982.00 983.00 984.00 

135 SQ DISCHARGE 0. 0. 15. 41. 90. 151. 220. 287. 345. 

136 SE ELEVATION 974.00 977.00 978.00 979.00 980.00 981.00 982.00 983.00 984.00 

COHPUTEO STORAGE-WTFLOU-ELEVATION DATA 

STORAGE .OO 3.64 7.29 12.14 18.22 25.50 34.00 43.72 54.65 

WTFLOU .OO .OO 14.90 41.02 90.10 151.37 220.14 286.54 345.40 

ELEVATION 974.00 977.00 978.00 979.00 980.00 981.00 982.00 983.00 984.00 

HYDROGRAPH AT STATION Route 

*************.****************t*t*****t***.*t*tt*t*ttt*tttt.t*t*t*t*t*t**~"******"*""***********t**t*******t*t*****"****"**"*"~*.*t* 

" t 

DA MON HRMN ORD WTFLOU STORAGE STAGE * OA MON HRMN OR0 WTFLOU STORAGE STAGE * OA MON HRMN ORD WTFLOU STORAGE STAGE 
* . 

1 0000 1 0. .O 974.0 1 0820 101 52. 13.5 979.2 * 1 1640 201 7. 5.4 977.5 

1 0005 2 0. .O 974.0 ' 1 0825 102 50. 13.2 979.2 * 1 1645 202 7. 5.4 977.5 
1 0010 3 0. .O 974.0 ' 1 0830 103 48. 13.0 979.1 ' 1 1650 203 7. 5.3 977.5 

1 0015 4 0. .O 9 7 4 . 0 *  1 0 8 3 5 1 0 4  46. 12.8 979.1 1 1655 204 7. 5.3 977.5 
1 0020 5 0. .O 974.0 * 1 0840 105 44. 12.5 9 7 9 . 1 ' 1  1 7 0 0 2 0 5  7. 5.3 977.4 





PEAK FLOW T I M E  

PEAK STORAGE T I M E  

(AC-FT)  (HR)  
2 5 .  6 . 0 8  

PEAK STAGE T I M E  

(FEET)  (HR) 
9 8 0 . 9 4  6.08 

MAXIMUM AVERAGE FLOU 
6 -HR 24 -HR 72 -HR 

(CFS)  
76. 2 3 .  2 3 .  

( I N C H E S )  . 9 2 6  1 . 1 4 8  1 . 1 4 8  
( A C - F T )  37. 4 6 .  4 6 .  

MAXIMUM AVERAGE.STORAGE 
6 - H R  24-HR 72 -HR 

HAXIMUM AVERAGE STAGE 
6 - H R  24-HR 72 -HR 



CUMULATIVE AREA = .76 SO M I  



OPERATION STATION 

HYOROGRAPH AT 

DEVELO 

R W T E D  TO 

N o d e 1 7  

R W T E D  TO 

N o d e l O  

HYOROGRAPH AT 

DEVELO 

R W T E D  TO 

N o d e 7  

2 COMBINED AT 

N o d e l  1 

R W T E D  TO 

N o d e l O  

HYDROGRAPH AT 

DEVELO 

R W T E D  T q  

N o d e 8  

2 COMBINED AT 

N o d e l 3  

ROUTED TO 

N o d e l O  

HYDROGRAPH AT 
DEVELO 

R W T E D  TO 

N o d e 9  

PEAK 

FLOU 

2 COMBINED AT 

RUNOFF SUMMARY 

FLOW I N  CUBIC FEET PER SECOND 

T IME I N  HOURS, AREA I N  SQUARE M I L E S  

T IME OF AVERAGE FLOU FOR MAXIMUM PERIOD 

PEAK 

6-HOUR 24-HOUR 72-HWR 

B A S I N  MAXIMUM T I M E  OF 

AREA STAGE WAX STAGE 



2 COMBINED AT 

Nodel6 348. 4.75 

RWTED TO 
Route 148. 6.08 

*** NORMAL END OF HEC-1 "' 



.*...******.***.**....**** *t....****tt**** 

* L 

* FLMO HYDRCGRAPH PACKAGE (HEC-1) * 0 :  SEPTEWER 199D a 
VERSICU 4.0 

* 
* RUN DATE 10 /16 /1W7  TIME 09:55:04 ' . . 
..******.*. **.*.*...ir*****t***"*"******.* 

....................................... 
* * 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLCGIC ENGINEERING CENTER 
* 6W SECCUD STREET * 
a DAVIS, CALIFORNIA %616 
t (916) 756-1104 a . 
....................................... 

X X XXXXXXX XXXXX x 
X X X  X x xx 
X X X  x x 
xxxxxxx XXXX x XXXXX x 
x x x  x X 

x X X  x x  x 
x x XXXXXXX XXXXX XXX 

TH lS  PRCGRUl REPLACES ALL PREVIWS VERSIONS OF HEC-1 KNOM AS HECl (JAN 731, HEClGS, HECIDB, AND HEClW. 

THE D E F I N I T I W S  OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FRf f l  THOSE USED Y lTH  THE 1973-STYLE INPUT STRUCTURE. 
THE DEFIYITICU OF -*I(SKK- CU RY-CARD UAS CHANGED Y lTH  REVISIGUS DATED 28 SEP 81. THlS I S  THE FORTRAN77 VERSlMl 

NEU OPTICUS: DAWsREAK W T F L W  WWERGENCE , SINGLE EVENT OMAGE CALCULATION, DSS:URITE STAGE FREQUENCY, 
DSS:REM TIME SERIES AT DESIRED CALWLATICU INTERVAL LOSS RATE:GREEN AND U lPT  INFlLTRATlON 
KlNElViTlC UAVE: NEU F IN ITE  DIFFERENCE ALGORITHM 

MODEL t6 - Phase 2 2-Year w l  Flapgates Closed on Channel 



HEC-1 INPUT PACE 1 

LINE 

I D  model 116 
IT 5 300 
10 2 

KK DEVELOP RAINFALL FOR BASIN G1 
KM 6-HOUR RAINFALL PATTERN NO. 1.23 UAS USED T O  FIND T C  8 R FOR THlS BASIN 
KM T H l S  BASIN USED RAINFALL REDUCTION FACTOR OF ,990 

KM L = 1.17 Kb = ,050 Adi. Slope = 21.3 
BA ,413 
PB 1.188 
IN 15 
PC ,000 .008 .016 .025 ,033 .041 ,050 ,058 .066 .074 
PC .087 .099 .118 .I44 .224 ,394 .801 .a94 ,924 .947 
PC ,959 .970 ,981 .990 1.000 
LC .430 ,255 3.500 .515 7.000 
UC 1.000 ,694 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 

KK Node17 
KM basin rout ing through t ransfer  d ra in  cu lver ts  
RS 1 STOR 0 0 
SV 0 .02 .ll .2 1.79 3.38 7.57 13.81 
SE 77.82 78 79 80 81 82 83 84 
SL 77.82 15.70 .6 .5 
SS 83.80 15 3 1.5 
KO 2 

KK Node10 
KM Route nater from cu lver ts  t o  middle of  su td i v i s i on  
RS 1 STOR 0 0 
RC .035 ,035 .035 650 .0022 15 
R X  0 20 120 136.6 146.6 162.2 262.2 282.2 
R Y  15 11 10 5.85 5.85 10 11 15 
KO 2 

KK OEVELOPE RAINFALL FOR SUBBASIN G2 
KM 6-HWR RAINFALL PATTERN NO. 1.23 WAS USE0 TO FINO TC 8 R FOR THlS BASIN 
KM THlS BASlN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = .41 Kb = .064 Adj. Slope = 48.9 
BA ,040 
PB 1.188 
LC .430 ,255 3.500 0.515 30.000 
UC .796 .881 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 

KK Node7 
KH Route flow through basin t o  remove developed area storage 
RS 1 STOR 0 0 
SV 0 2.13 2.15 2.16 2.17 2.18 2.19 2.20 2.25 2.5 

SV 2.75 





HEC-1 INPUT PAGE 2 

LINE 

51 
52 

53 
54 
55 
56 

. 57 
58 
59 
60 
61 
62 
63 

64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 

75 
76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

86 
87 
88 
89 

90 
91 
92 

93 
94 
95 
96 

97 

KK Nodell 
KM conflunce g l  and 92 
HC 2 
KO 2 

KK NodelO 
KM Route water f r m  cu lver ts  t o  middle of  subdivis ion 
RS 1 STOR 0 0 
RC ,035 .O35 .035 650 .0022 15 
RX 0 20 120 136.6 146.6 162.2 262.2 282.2 
R Y  15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOPE RAINFALL FOR G3 
KM 6-HWR RAINFALL PATTERN NO. 1.23 WAS USED TO FIND TC 8 R FOR THlS BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = .30 Kb = .072 Adj. Slope = 60.9 
BA ,010 
PB 1.188 
LC ,430 ,255 3.500 .515 30.000 
UC ,642 1.191 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 

KK Node8 
KM Route area through subdivis ion t o  renwve re ten t i on  storage 
RS 1 STOR 0 0 
SV 0 .58 .60 .61 .62 .63 .64 
SQ 0 0 10 20 30 40 50 
KO 2 

KK Nodel3 
KH confluence g l -g2 u i t h  93 
KO 2 
HC 2 
KO 2 

KK NodelO 
KM Route water from middle o f  subdivis ion t o  o l d  mcdouell 
RS 1 STOR 0 0 
RC .035 ,035 ,035 650 ,0022 15 

R X  0 20 120 136.6 146.6 162.2 262.2 282.2 
R Y  15 11 10 5.85 5.85 10 11 15 
KO 2 

KK DEVELOP RAINFALL FOR SUBBASIN G4 
KM 6-HWR RAINFALL PATTERN NO. 1.23 UAS USED TO FIND TC & R FOR THlS BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KH L = .98 Kb = ,064 Adi. Slope = 26.3 
BA ,252 





HEC-1 INPUT PAGE 3 

LINE 

KK Node9 
KM Route water through de ten t i on  bas in  t o  remove subd i v i s i on  storage 
RS 1 STOR 0 0 
SV 0 7.58 7.60 7.70 7.80 
SE 0 10 11 12 13 
SL 0 1 .6 .5 
SS 10 50 2.7 1.5 
KO 2 

KK Node15 
KM conf luence 91-92-93 w i  t h  94 
HC 2 

KO 2 

KK Develape r a i n f a l l  f o r  phase 2 area 
KM 6.HOUR RAINFALL PATTERN NO. 1.00 UAS USE0 TO FINO TC & R FOR THlS BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF ,995 
KM L = ,072 Kb = .064 Adj. Slope = 9.9 
BA ,043 
PB 1.188 
LG ,430 .255 3.500 .515 0.000 
UC 1.000 0.938 
UA 0 5 16 30 65 77 84 90 94 97 
UA 100 
KO 2 

KK Nodel6 

KH conf luence 91-92-93-94 and phase 2 
HC 2 

KO 2 

KK Route water through in  Phase 2 channel and c lose  f lapgates  on c u l v e r t s  
RS 1 STOR 0 0 
SV 0 1.21 3.64 7.29 12.14 18.22 25.50 34.00 43.72 54.65 
SE 974 976 977 978 979 980 981 982 983 984 
SO 0 0 0 0 0 0 0 0 0 0 
SE 974 976 977 978 979 980 981 982 983 984 
KO 2 

zz 



....................................... 

* * 
* FLOOD HYDROGRAPH PACKAGE (HEC-1 )  * @ :  SEPTEMBER 1 9 9 0  t 

VERSION 4 . 0  * 
* * 
* RUN DATE 0 6 / 0 9 / 1 9 9 8  T IME 16 :05 :14  * . . 
***********.***t**.**"*"""""*ttttttt*",.* 

model 116 

3 1 0  W T P U T  CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

I T  HYDROGRAPH T IME DATA 

NMlN 5 MINUTES I N  COMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 

I T l M E  0 0 0 0  STARTING T IME 

NQ 3 0 0  NUMBER OF HYDROGRAPH ORDINATES 

NDOATE 2 0 ENDING DATE 

NDTIME 0 0 5 5  ENDING T IME 

ICENT 1 9  CENTURY MARK 

COMPUTATION INTERVAL . 0 8  H W R S  

TOTAL T l M E  BASE 2 4 . 9 2  H W R S  

ENGLISH U N I T S  

DRAINAGE AREA SQUARE M I L E S  

P R E C I P I T A T I O N  DEPTH INCHES 

LENGTH, ELEVATION FEET 

FLOU CUBIC FEET PER SECOND 

STORAGE VOLUME ACRE-FEET 

SURFACE AREA ACRES 

TEMPERATURE DEGREES FAHRENHEIT 

tt***.*lt.t****t*t*.,.*t*t******.*..~** 

* * 
U.S. ARMY CORPS OF ENGINEERS 

HYDROLOGIC ENGINEERING CENTER * 
* 6 0 9  SECOND STREET . DAVIS,  CAL IFORNIA  9 5 6 1 6  e 

* ( 9 1 6 )  7 5 6 - 1 1 0 4  . 
t * 
******* ............................ 

.** *** *** tt* *** *** ttt t*, .I* *.* *** *** *** *** .** *** *.* *.I **. *** ..* *** *** *** *** tt* *** *t* ..* *** *** 

************** 
* * 
* DEVELO * P RAINFALL  FOR B A S I N  G I  , 

* * 
*************a 

6 - H W R  RAINFALL  PATTERN NO. 1.23 MAS USED TO F IND TC & R FOR T H l S  B A S I N  

T H l S  B A S I N  USED RAINFALL  REDUCTION FACTOR OF , 9 9 0  

L = 1 . 1 7  Kb = .050  A d j .  S l o p e  r 2 1 . 3  

T l M E  DATA FOR INPUT T l M E  SERIES 

JXMlN 1 5  T IME INTERVAL I N  MINUTES 



JXOATE 1 0 STARTING OATE 
JXTlME 0 STARTING TIME 

18 KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF OATA 

8 BA SUBBASIN CHARACTERISTICS 

TAREA .41 SUBBASIN AREA 

PRECIPITATION OATA 

9 PB STORM 1.19 BASIN TOTAL PRECIPITATION 

11 P I  INCREMENTAL PRECIPITATION PATTERN 

.oo .oo .00 .oo .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .oo .oo .oo .oo .oo .oo . 00 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .OD 

. 00 .OO .OO . O 1  .O1 .O1 .01 .O1 .O1 .03 

.03 .03 .06 .06 .06 . I 4  .14 .14 .03 .03 

.03 .O1 .O1 .Ol .O1 .01 .O1 .OO .OO .OO 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .OD 

.oo ,011 

14 LG GREEN AND AMPT LOSS RATE 
STRTL .43 STARTING LOSS 

OTH .25 MOISTURE DEFICIT 
PSIF 3.50 VETTING FRONT SUCTION 

XKSAT .51 HYDRAULIC CONDUCTIVITY 
RTlMP 7.00 PERCENT IMPERVIWS AREA 

15 UC CLARK UNITGRAPH 

TC 1.00 TIME OF CONCENTRATION 
R .69 STORAGE COEFFICIENT 

16 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES 

.O 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
100.0 

UNIT HYOROGRAPH PARAMETERS 
CLARK TC- 1.00 HR, R= .69 HR 

SNYDER TP= .54 HR; CP= .44 

UNIT HYOROGRAPH 
50 END-OF-PERIM ORDINATES 

8. 29. 60. 106. 174. 218. 222. 217. 209. 198. 
186. 174. 158. 140. 125. 110. 98. 87. 77. 68. 
61. 54. 48. 42. 37. 33. 29. 26. 23. 21. 
18. 16. 14. 13. 11. 10. 9. 8. 7. 6. 

5. 5. 4 .  4. 3. 3. 3. 2. 2. 2. 



HYOROCRAPH AT STATION OEVELO 

- 
OR MOW HRMN OR0 RAIN LOSS EXCESS 

....................................... 

* 
COUP o O A  MON HRMN ORO RAIN LOSS EXCESS COWP a . 

0. " 1 1230 151 .OO .OO .OO 0. 

0. . 1 1235 152 .OO .OO .OO 0. 
0. " 1 1240 153 .OO .OO .OO 0. 

0. " 1 1245 154 .OO .OO .OO 0. 
0. . 1 1250 155 .OO .OO .OO 0. 

0. . 1 1255 156 .OO .OO .OO 0. 

0. " 1 1300 157 .OO .OO .OO 0. 

0. " 1 1305 158 .OO .OO .OO 0. 

0. * 1 1310 159 .OO .OO .OO 0. 
0. * 1 1315 160 .OO .OO .OO 0. 

0. * 1 1320 161 .OO .OO .OO 0. 
0. , 1 1325 162 .OO .OO .OO 0. 

0. 1 1330 163 .OO .OO .OO 0. 
0. 1 1335 164 .OO .OO .OO 0. 

0. 1 1340 165 .OO .OO .OO 0. 
1. 1 1345 166 .OO .OO .OO 0. 

1. 1 1350 167 .OO .OO .OO 0. 

1. 1 1355 168 .OO .OO .OO 0. 
1. * 1 1 4 0 0 1 6 9  .OO .OO .OO 0. 

1. 1 1405 170 .OO .OO .OO 0. 
1. 1 1410 171 .OO .OO .OO 0. 

1. * 1 1415 172 .OO .OO .OO 0. 

1. , 1 1420 173 .OO .OO .OO 0. 

1. * 1 1425 174 .OO .OO .OO 0. 

1. * 1 1 4 3 0 1 7 5  .OO .OO .OO 0. 
1. * 1 1435 176 .OO .OO .OO 0. 

1. 1 1440 177 .OO .OO .OO 0. 
1. * 1 1445 178 .OO .00 .OO 0. 

1. * 1 1450 179 .OO .OO .OO 0. 

1. 1 1455 180 .OO .OO .OO 0. 
1. 1 1500 181 .OO .OO .OO 0. 

1. 1 1505 182 .OO .OO .OO 0. 

1. 1 1510 183 .OO .OO .OO 0. 

1. * 1 1515 184 ,430 .OO .OO 0. 

1. . 1 1520 185 .OO .OO .OO 0. 

1. " 1 1525 186 .OO .OO .OO 0. 

1. . 1 1530 187 .OO .OO .OO 0. 

1. * 1 1535 188 .OO .OO .OO 0. 

1. * 1 1540 189 .OO .OO .OO 0. 

1. * 1 1545 190 .OO .OO .OO 0. 

1. * 1 1550 191 .OO .OO .OO 0. 

1. * 1 1555 192 .OO .OO .OO 0. 

1. * 1 1 6 0 0 1 9 3  .OO .OO .OO 0. 

2. " 1 1 6 0 5 1 9 4  .OO .OO .OO 0. 

2. " 1 1610 195 .OO .OO .OO 0. 
3. * 1 1615 196 .OO .OO .OO 0. 

3. . 1 1620 197 .OO .OO .OO 0. 

4. " 1 1625 198 .OO .OO .OO 0. 

6. * 1 1630 199 .OO .OO .OO 0. 

8. " 1 1635 200 .OO .OO .OO 0. 

11. * 1 1640 201 .OO .OO .OO 0. 

14. * 1 1645 202 .OO .OO .OO 0. 





TOTAL RAINFALL = 1 . 1 9 ,  TOTAL LOSS = 1 . 0 8 ,  TOTAL EXCESS = .ll 

PEAK FLOW T IME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24 .92 -HR 

(CFS) (HR) 
(CFS) 

1 9 .  4 . 5 0  5 .  1 .  1.  1 .  
( INCHES)  . I 0 7  , 1 1 0  . I 1 0  , 1 1 0  

(AC-FT)  2 .  2 .  2 .  2.  

CUMULATIVE AREA = . 4 1  So M I  



basin rout ing through transfer drain cu lver ts  

WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH RWTING DATA 

STORAGE RWTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRlC .OO INITIAL CONOlTlON 

X .OO UORKING R AND 0 COEFFICIENT 

STORAGE .O .O .l .2 1.8 3.4 7.6 13.8 

ELEVATION 77.82 78.00 79.00 80.00 81.00 82.00 83.00 84.00 

LOU-LEVEL OUTLET 
ELEVL 77.82 ELEVATION AT CENTER OF WTLEl  

CAREA 15.70 CROSS-SECTIONAL AREA 
CWL .60 COEFFICIENT 
EXPL .50 EXPONENT OF HEAD 

SPILLUAY 
CREL 83.80 SPILLWAY CREST ELEVATION 

SPUlO 15.00 SPILLWAY WIDTH 

CWU 3.00 UElR COEFFICIENT 
EXPU 1.50 EXPONENT OF HEAD 

COMPUTED WTFLOU-ELEVATION OATA 

OUTFLOU .OO 109.17 115.06 121.61 128.96 137.24 146.67 157.49 170.03 184.75 
ELEVATION 77.82 79.91 80.14 80.41 80.73 81.12 81.59 82.17 82.89 83.80 

WTFLOU 186.42 186.80 187.23 187.71 188.24 188.83 189.49 190.20 190.98 191.84 
ELEVATION 83.86 83.87 83.89 83.90 83.91 83.93 83.95 83.96 83.98 84.00 

CWIPUTEO STORAGE-WTFLOU-ELEVATION OATA 

STORAGE .OO .02 .ll .19 .20 .42 .85 1.37 1.79 1.98 
WTFLOU .OO 32.05 82.07 109.17 111.55 115.06 121.61 128.96 134.72 137.24 

ELEVATION 77.82 78.00 79.00 79.91 80.00 80.14 80.41 80.73 8 1  .OO 81.12 

STORAGE 2.73 3.38 4.07 7.09 7.57 12.56 12.95 13.03 13.10 13.19 
WTFLOU 146.67 154.46 157.49 170.03 171.95 184.75 186.42 186.80 187.23 187.71 







PEAK FLOW T I M E  MAXIMUM AVERAGE FLOU 

6 -HR 24-HR 72-HR 24 .92 -HR 

(CFS) (HR) 
(CFS) 

19. 4.50 5 .  1. 1 .  1. 
( INCHES) ,107 .I10 .I10 , 1 1 0  

(AC-FT)  2 .  2 .  2 .  2 .  

PEAK STORAGE T l M E  

PEAK STAGE T l M E  

(FEET) (HR) 

77.93 4 . 5 0  

MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24.92-HR 

MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72 -HR 24.92-HR 

CUMULATIVE AREA = . 4 1  SO M I  

*************. . t 

2 7  KK * N o d e 1 0  * 
* " 
*I.*.********* 

R o u t e  water frw culver ts  t o  m i d d l e  of suMivision 

33 KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

PSCAL 0. HYOROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

2 9  RS STORAGE ROUTING 

NSTPS 1 NUMBER OF SUBREACHES 

1 TYP STOR TYPE OF I N I T I A L  COHOITIOH 

RSVRIC .00 I N I T I A L  CONDITION 

X .00  WORKING R AND D C O E F F l C l E N l  

3 0  RC NORMAL DEPTH CHANNEL 

AWL .035 LEFT OVERBANK N-VALUE 

ANCH , 0 3 5  MAIN CHANNEL N-VALUE 

ANR .a35 RIGHT OVERBANK N-VALUE 

e RLNTH 6 5 0 .  REACH LENGTH 

SEL , 0 0 2 2  ENERGY SLOPE 

ELMAX 15 .0  MAX. ELEV. FOR STORAGEIWTFLOW CALCULATION 



CROSS-SECTION DATA 
. . . LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

32 RY ELEVATION 15.00 11.00 10.00 5.85 5.85 10.00 11.00 15.00 
31 RX DISTANCE .OO 20.00 120.00 136.60 146.60 162.20 262.20 282.20 

COMPUTED STORAGE-WTFLOU-ELEVATION DATA 

STORAGE .OO .09 .20 .34 .50 .69 .91 1.16 1.43 1.78 
WTFLOU .OO 6.32 21.74 46.35 81.01 126.67 184.32 254.90 339.36 449.06 

ELEVATION 5.85 6.33 6.81 7.29 7.78 8.26 8.74 9.22 9.70 10.18 

STORAGE 2.70 4.27 6.04 7.84 9.68 11.55 13.46 15.40 17.38 l9,.39 
WTFLOU 628.29 931.10 1390.33 1963.47 2640.18 3413.96 4280.30 5235.91 6278.27 7405.46 

ELEVATION 10.67 11.15 11.63 12.11 12.59 13.07 13.56 14.04 14.52 15.00 

"' WARNING *" MWlFlED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETUEEN 255. TO 7405. 
THE RWTED HYDROGRAPH SHWLO BE EXAMINE0 FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYOROGRAPH AT STATION Node10 

. * 
DA MON HRMN ORD WTFLOU STORAGE STAGE * DA MOM HRHN OR0 WTFLOU STORAGE STAGE ' DA MON HRMN ORD WTFLOU STORAGE STAGE . * 





PEAK FLOU T IME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 

(CFS) 
18.  4 .58 5. 1. 1. 1. 

( INCHES) , 1 0 7  , 1 1 0  . I 1 0  , 1 1 0  

(AC-FT)  2 .  2 .  2. 2. 

PEAK STORAGE T l M E  

PEAK STAGE T l M E  

(FEET) (HR) 
6.71 4.58 

MAXIMUM AVERAGE STORAGE 
6-HR 24 -HR 72-HR 24 .92 -HR 

MAXIMUM AVERAGE STAGE 
6 -HR 24-HR 72-HR 24.92.HR 

CUMULATIVE AREA = . 4 1  SO M I  

1 .* tt* *** ..* tt* .** *** *** **I ..* *** *.* ..I .** *** *** .*I *** *** tt* *** *** at* "I* 1.1 *** *** X** **. *** *** *** t* 

,*.*********.* 
t * 

3 4  KK * OEVELO * PE RAINFALL  FOR SU8BASIN 0 2  
* t 

***********.*. 
6 - H W R  RAINFALL  PATTERN NO. 1.23 WAS USED TO FINO TC & R FOR T H l S  B A S I N  
T H l S  B A S I N  USED RAINFALL  REDUCTION FACTOR OF .99O 

L = . 4 1  K b  = , 0 6 4  A d j .  S l o p e  = 4 8 . 9  

4 4  KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 



SUBBASIN RUNOFF OATA 

38 BA SUBBASIN CHARACTERISTICS 

TARE A .04 SUBBASIN AREA 

PRECIPITATION OATA 

39 PB STORM 1.19 BASIN TOTAL PRECIPITATION 

11 P I  INCREMENTAL PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo . 00 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.OO .OO .OO .O1 .O1 .01 .01 .01 .O1 .03 
.03 .03 .06 .06 .06 .14 .14 .14 .03 .03 
.03 .01 .01 .01 .01 .01 .01 .OO .OO .OO 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo 

40 LG GREEN AN0 AMPT LOSS RATE 
STRTL .43 STARTING LOSS 

DTH .25 MOISTURE DEFICIT 
PSlF 3.50 WETTING FRONT SUCTION 

XKSAT .51 HYDRAULIC CONDUCTIVITY 
RTlMP 30.00 PERCENT IMPERVIWS AREA 

41 UC CLARK UNITGRAPH 
TC .80 TIME OF CONCENTRATION 

R .88 STORAGE COEFFICIENT 

0 42 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES 
.O 5 .0  16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 

UNlT HYOROGRAPH PARAMETERS 
CLARK TC= .80 HR, R= .88 HR 

SNYDER TP= .51 HR, CP= .38 

UNlT HYOROGRAPH 
60 END-OF-PER100 ORDINATES 

1. 3. 7. 13. 18. 19. 19. 19. 18. 17. 
16. 14. 13. 12. 11. 10. 9. 8. 7. 7. 
6. 6. 5. 5. 4. 4. 3. 3. 3. 3. 
2. 2. 2. 2. 2. 1. 1. 1. 1. 1. 
1. 1. 1. 1. 1. 1. 1. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

HYDROGRAPH AT STATION OEVELO 

It*t*******t*t**t*.********"******.*~*ttt**."*~."*"***""****tt...*L."**"L."t*.*"t*..***"*"*"**""*~.*.*.*.**.*"*******"***,***.******** 

, 
DA MON HRMN ORD RAIN LOSS EXCESS COMP 0 * OA MON HRMN ORD RAIN LOSS EXCESS COMP 0 

1 0000 1 .OO .OO .OO 0. * 1 1230 151 .OO .OO .OO 0. 













P E A K F L O U  T IME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 

(CFS) 

0 .  . 0 8  0 .  0. 0 .  0. 

PEAK STORAGE T I M E  

( INCHES) .OOO , 0 0 0  , 0 0 0  , 0 0 0  

(AC-FT) 0. 0 .  0 .  0 .  

MAXIMUM AVERAGE STORAGE 

6 -HR 24-HR 72-HR 24 .92 -HR 

CUMULATIVE AREA = . 0 4  SO M I  

*** *** *** *** i t*  .*. *** **X *** tt* *,* .I* **, *** *** *** .** ttt +** *** *** *.* **I *** **I *** *** tt* I** **. ... tt* t*. 
***~*********" 
* * 

5 3  KK * N o d e 1 1  * 
* * 
I**.********** 

conflunce g l  and 92 

5 6  KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

I P L O T  0 PLOT CONTROL 

OSCAL 0 .  HYDROGRAPH PLOT SCALE 

5 5  HC HYOROCRAPH COMBINATION 

ICOMP 2 NUMBER OF HYOROGRAPHS TO COMBINE 



HYDROGRAPH AT STATION Nodell 
SUM OF 2 HYDROGRAPHS 

DA MOM HRMN ORD 

............................ 

FLOW * DA MON HRMN 
* 

0. * 1 0615 
0. 1 0620 
0. * 1 0625 
0. * 1 0630 
0. * 1 0635 
0. * 1 0640 
0. 1 0645 
0. 1 0650 
0. * 1 0655 
0. * 1 0700 
0. * 1 0705 
0. * 1 0710 
0. * 1 0715 
0. 1 0720 
0. * 1 0725 
0. 1 0730 
0. * 1 0735 
1. * 1 0740 
1. * 1 0745 
1. * 1 0750 
1. 1 0755 
1. * 1 0800 
1. * 1 0805 

1. 1 0810 
1. * 1 0815 
1. * 1 0820 
1. 1 0825 
1. ' 1 0830 
1. * 1 0835 
1. 1 0840 
1. * 1 0845 
1. ' 1 0850 
1. 1 0855 
1. * 1 0900 
1. ' 1 0905 
1. * 1 0910 
1. ' 1 0915 
1. ' 1 0920 
1. * 1 0925 
1. * 1 0930 
1. * 1 0935 

1. * 1 0940 
1 * 1 0945 
1. * 1 0950 
2. 1 0955 
2. * 1 1000 

................................................................. 

* " 
FLOW OA MON HRMN OR0 FLOW DA MON HRMN ORD . " 

4. * 1 1230 151 0. * 1 1845 226 
3. 1 1235 152 0. * 1 1850 227 
3. 1 1240 153 0 1 1855 228 
3. 1 1245 154 0 * 1 1900 229 
3. * 1 1250 155 0. * 1 1905 230 
2. * 1 1255 156 0. * 1 1910 231 
2. * 1 1300 157 0. ' 1 1915 232 
2. 1 1305 158 0. 1 1920 233 
2 * 1 1310 159 0. * 1 1925 234 
1. * 1 1315 160 0. * 1 1930 235 
1. * 1 1320 161 0. * 1 1935 236 
1. ' 1 1325 162 0. * 1 1940 237 
1. * 1 1330 163 0. * 1 1945 238 
1. * 1 1335 164 0. 1 1950 239 
1. ' 1 1340 165 0 " 1 1955 240 
1. 1 1345 166 0. * 1 2000 241 
1. * 1 1350 167 0. * 1 2005 242 
1. * 1 1355 168 0. * 1 2010 243 
0. ' 1 1400 169 0. * 1 2015 244 
0. * 1 1405 170 0 * 1 2020 245 
0. 1 1410 171 0. 1 2025 246 
0. * 1 1415 172 0. * 1 2030 247 
0. 1 1420 173 0. * 1 2035 248 
0. 1 1425 174 0. * 1 2040 249 
0. 1 1430 175 0. * 1 2045 250 
0. 1 1435 176 0. 1 2050 251 
0. ' 1 1440 177 0. 1 2055 252 
0. 1 1445 178 0. * 1 2100 253 
0. * 1 1450 179 0. * 1 2105 254 
0. 1 1455 180 0. * 1 2110 255 
0. 1 1500 181 0. 1 2115 256 
0. * 1 1505 182 0. 1 2120 257 
0 * 1 1510 183 0. * 1 2125 258 
0. * 1 1515 184 0. * 1 2130 259 

0. * 1 1520 185 0. 1 2135 260 
0. * 1 1525 186 0. * 1 2140 261 
0. 1 1530 187 0. * 1 2145 262 
0. ' 1 1535 188 0. 1 2150 263 
0. 1 1540 189 0. 1 2155 264 
0. 1 1545 190 0. * 1 2200 265 
0. * 1 1550 191 0. * 1 2205 266 

0. * 1 1555 192 0. * 1 2210 267 
0. 1 1600 193 0. * 1 2215 268 
0. * 1 1605 194 0. * 1 2220 269 
0. * 1 1610 195 0. 1 2225 270 
0. * 1 1615 196 0. 1 2230 271 

FLOU 





QSCAL 0. HYOROGRAPH PLOT SCALE 

HYDROGRAPH RWTlNG DATA 

59 RS STORAGE ROUTING 

NSTPS 1 NUMBER OF SUBREACHES 
ITYP STOR TYPE OF INITIAL CONDITION 

RSVRlC .OO INITIAL CONDITION 
X .OO UORKING R AN0 D COEFFICIENT 

60 RC NORMAL DEPTH CHANNEL 

ANL ,035 LEFT OVERBANK N-VALUE 
ANCH ,035 MAIN CHANNEL N-VALUE 

ANR .035 RIGHT OVERBANK N-VALUE 
RLNTH 650. REACH LENGTH 

SEL ,0022 ENERGY SLOPE 
ELMAX 15.0 MAX. ELEV. FOR STORAGE/WTFLOU CALCULATION 

CROSS-SECTION DATA 
- - -  LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

62 RY ELEVATION 15.00 11.00 10.00 5.85 5.85 10.00 11.00 15.00 
61 RX DISTANCE .OO 20.00 120.00 136.60 146.60 162.20 262.20 282.20 

COMPUTED STORAGE-WTFLOU-ELEVATION DATA 

STORAGE .OO .09 .20 .34 .50 .69 .91 1.16 1.43 1.78 

WTFLOU .OO 6.32 21.74 46.35 81.01 126.67 184.32 254.90 339.36 449.06 

ELEVATION 5.85 6.33 6.81 7.29 7.78 8.26 8.74 9.22 9.70 10.18 

STORAGE 2.70 4.27 6.04 7.84 9.68 11.55 13.46 15.40 17.38 19.39 

WTFLOU 628.29 931.10 1390.33 1963.47 2640.18 3413.96 4280.30 5235.91 6278.27 7405.46 
ELEVATION 10.67 11.15 11.63 12.11 12.59 13.07 13.56 14.04 14.52 15.00 

'* UARNING **' MODIFIED PULS RWTlNG MAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETWEEN 255. TO 7405. 

THE RWTED HYOROGRAPH SHWLO BE EXAMINE0 FOR OSCILLATIONS OR OUTFLOUS GREATER THAN PEAK INFLOUS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYDROGRAPH AT STATION Node10 

***t****tt*t*******t*.*"ttt*t.t.*t*t*t**"*tt**"*t***t*,.,..**~*..**.*.""*""""**~"*"~**"*.****.**.*.**"*.*".***.*.*.*.***"*.*""*..** 

t t 

OA MON HRMN OR0 WTFLOU STORAGE STAGE ' OA MON HRMN OR0 WTFLOU STORAGE STAGE ' DA MON HRMN OR0 WTFLW STORAGE STAGE 
* . 

1 0000 1 0. .O 5.8 ' 1 0820 101 0. .O 5.9 * 1 1640 201 0. .O 5.8 

1 0005 2 0. .O 5.9 * 1 0825 102 0. .O 5.9 1 1645 202 0. .O 5.8 

1 0010 3 0. .O 5.9 * 1 0830 103 0. .O 5.9 * 1 1650 203 0. .O 5.8 

1 0015 4 0. .O 5 . 9 ' 1  0 8 3 5 1 0 4  0. .O 5.9 * 1 1655 204 0. .O 5.8 

1 0020 5 0. .O 5.9 * 1 0840 105 0. .O 5.9 ' 1 1700 205 0. . O  5.8 

1 0025 6 0. .O 5.9 * 1 0845 106 0. .O 5 . 9 ' 1  1 7 0 5 2 0 6  0. .O 5.8 

1 0030 7 0. .O 5.9 * 1 0850 107 0. .O 5.9 ' 1 1710 207 0. .O 5.8 

1 0035 8 0. .O 5.9 * 1 0855 108 0. .O 5.9 * 1 1715 208 0. .O 5.8 

1 0040 9 0. .O 5 . 9 ' 1  0900109  0. .O 5 .9 '  1 1 7 2 0 2 0 9  0. .O 5.8 

1 0045 10 0. 0 5.9 1 0905 110 0. .O 5.9 * 1 1725 210 0. .O 5.8 





PEAK FLOU TIME HAXIHUH AVERAGE FLOU 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

18. 4.75 5 .  1.  1. 1. 
(INCHES) .098 . I 0 0  . I00  ,100 

(AC-FT) 2. 2 .  2 .  2. 

PEAK STORAGE TIME 

PEAK STAGE TIME 

(FEET) (HR) 
6.69 4.75 

CUMULATIVE AREA = .45 SO nl 



******I.****** 

* * 
6 4  KK OEVELO * PE RAINFALL  FOR G3 

* 
*******..***** 

6-HOUR RAINFALL  PATTERN NO. 1.23 WAS USED TO FINO TC & R FOR T H l S  B A S I N  

T H l S  B A S I N  USED RAINFALL  REDUCTION FACTOR OF , 9 9 0  

L = . 3 0  Kb = .072  A d j .  S l o p e  = 60.9 

7 4  KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

PSCAL 0. HYOROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

6 8  BA SUBBASIN CHARACTERISTICS 
TAREA .O1 SUBBASIN AREA 

P R E C I P I T A T I O N  DATA 

69 PB STORM 1 . 1 9  B A S I N  TOTAL PRECIP ITATION 

11 P I  INCREMENTAL PRECIP ITATION PATTERN 

. 0 0  .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.OO .OO .OO .O1 .O1 . 0 1  .01 .O1 .01 . 0 3  

. 0 3  .03  . 0 6  . 0 6  . 0 6  . 1 4  . 1 4  .14  . 0 3  . 0 3  

. 0 3  .O1 .O1 .O1 .O1 .O1 .O1 .OO .OO .OO 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo 

7 0  LG GREEN AND AMPT LOSS RATE 

STRTL . 4 3  STARTING LOSS 

OTH .25  MOISTURE D E F I C I T  

P S l F  3 . 5 0  WETTING FRONT SUCTION 

XKSAT . 5 1  HYDRAULIC CONDUCTIVITY 

RT lMP 3 0 . 0 0  PERCENT I M P E R V I W S  AREA 

71 UC CLARK UNITGRAPH 

TC . 6 4  T IME OF CONCENTRATION 

R 1.19 STORAGE COEFFICIENT 

7 2  UA ACCUMULATED-AREA VS. TIME, 1 1  ORDINATES 

.O 5 . 0  1 6 . 0  3 0 . 0  6 5 . 0  7 7 . 0  8 4 . 0  90.0 9 4 . 0  97.0 
1 0 0 . 0  

U N l T  HYDROGRAPH PARAMETERS 

CLARK TC- .64 HR, R= 1.19 HR 

SNYDER TP= .50 HR, CP= . 3 1  

U N l T  HYOROGRAPH 



79 EUD-OF-PERIOD ORDINATES 

HYDROGRAPH AT STATION DEVELO 

ttt******.*tt********.*".*.****.****t**"""***~**********..*t*t*t*t*t.tttt*ttt*t*t**t*t**.*.*.****,***,"*"*"*****.**,**.*.*****"**". 

t 

DA MON HRMN ORD RAIN LOSS EXCESS COMP 0 a DA MOW HRMN OR0 RAIN LOSS EXCESS COWP 0 
" 

1 0000 1 .OO .OO .OD 0. * 1 1230 151 .OO .OO .OO 0. 
1 0005 2 .OO .OO .OO 0. . 1 1 2 3 5 1 5 2  .OO .OO .OO 0. 
1 0010 3 .OO .OO .OO 0. * 1 1240 153 .OO .OO .OO 0. 
1 0015 4 .OO .OO .OO 0. t 1 1245 154 .OO .OO .OO 0. 
1 0020 5 .OO .OO .OO 0. * 1 1250 155 .OO .OO .OO 0. 
1 0025 6 .OO .OO .OO 0. * 1 1255 156 .OO .OO .OO 0. 
1 0030 7 .OO .OO .OO 0. * 1 1300 157 .OO .OO .OD 0. 
1 0035 8 .OO .OO .OO 0. . 1 1 3 0 5 1 5 8  .OO .OO .OO 0. 
1 0040 9 .OO .OO .OO 0. * 1 1310 159 .OO .OO .OO 0. 
1 0045 10 .OO .OO .OO 0. . 1 1315 160 .OO .OO .OO 0. 
1 0050 11 .OO .OO .OO 0. " 1 1320 161 .OO .OO .OO 0. 
1 0055 12 .OO .OO .OO 0. t 1 1325 162 .OO .OO .OO 0. 
1 0100 13 .OO .OO .OO 0. " 1 1 3 3 0 1 6 3  .OO .OO .OO 0. 
1 0105 14 .OO .OO .OO 0. t 1 1 3 3 5 1 6 4  .OO .OO .OO 0. 
1 0110 15 .OO .OO .OO 0. * 1 1340 165 .OO .OO .OO 0. 
1 0115 16 .OO .OO .OO 0. * 1 1345 166 .OO .OO .OO 0. 
1 0120 17 .OO .OO .OO 0. * 1 1350 167 .OO .OO .OO 0. 
1 0125 18 .OO .OO .OO 0. t 1 1355 168 .OO .OO .OO 0. 
1 0130 19 .OO .OO .OO 0. * 1 1400 169 .OO .OO .OO 0. 
1 0135 20 .OO .OO .OO 0. t 1 1 4 0 5 1 7 0  .OO .OO .OO 0. 
1 0140 21 .OO .OO .OO 0. a 1 1410 171 .OO .OO .OO 0. 
1 0145 22 .OO .OO .OO 0. " 1 1415 172 .OO .OO . .OD 0. 
1 0150 23 .OO .OO .OO 0. 1 1420 173 .OO .OO .OO 0. 
1 0155 24 .OO .OO .OO 0. a 1 1425 174 .OO .OO .OO 0. 
1 0200 25 .OO .OO .OO 0. e 1 1430 175 .OO .OO .OO 0. 
1 0205 26 .OO .OO .OO 0. e 1 1435 176 .OO .OO .OO 0. 
1 0210 27 .OO .OO .OO 0. . 1 1440 177 .OO .OO .OO 0. 
1 0215 28 .OO .OO .OO 0. 1 1 4 4 5 1 7 8  .OO .OO .OO 0. 
1 0220 29 .01 .OO .OO 0. * 1 1450 179 .OO .OO .OO 0. 
1 0225 30 .01 .OO .OO 0. 1 1455 180 .OO .OO .OO 0. 
1 0230 31 .01 .OO .OO 0. 1 1500 181 .OO .OO .OO 0. 
1 0235 32 .OO .OO .OO 0. * 1 1505 182 .OO .OO .OO 0. 
1 0240 33 .OO .OO .OO 0. 1 1510 183 .OD .OO .OO 0. 
1 0245 34 .OO .OO .OO 0. * 1 1515 184 .OO .OO .OO 0. 
1 0250 35 .01 .01 .OO 0. * 1 1520 185 .OO .OO .OO 0. 
1 0255 36 .01 .01 .OO 0. * 1 1525 186 .OO .OO .OO 0. 
1 0300 37 . O l  .01 .OO 0. 1 1530 187 .OO .OD .OO 0. 
1 0305 38 .01 .01 .OO 0. * 1 1535 188 .OO .OO .OO 0. 
1 0310 39 .01 .01 .OO 0. 1 1 5 4 0 1 8 9  .OO .OO .OD 0. 
1 0315 40 .01 .01 .OO 0. * 1 1 5 4 5 1 9 0  .OO .OO .OO 0. 





TOTAL R A I N F A L L  = 1 . 1 9 ,  TOTAL LOSS = . 8 1 ,  TOTAL EXCESS = . 3 8  

PEAK FLOW T I M E  MAXIMUM AVERAGE FLOW 



(INCHES) .353 .375 .375 .375 

(AC-FT) 0. 0. 0. 0. 

.*** *** .It "t* *** *** *** *t* *+* *.I *.t * * X  *** ttt t*, tt* I.. *** *** X*" t** *** *.* *** *** *** **I I** I*, trt .** .*t *** 

,.*.********** 
" * 

75 KK * Node8 * 
* * 
*.a*********.* 

R o u t e  area through subdivision t o  remve r e t e n t i o n  s torage 

8 0  KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
[PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH RWTING DATA 

7 7  RS STORAGE RWTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF I N I T I A L  CONDITION 
RSVRIC .00  I N I T I A L  CONDITION 

X .00  UORKING R AND 0 COEFFICIENT 

7 8  SV STORAGE .O .6 .6 .6 . 6  .6 . 6  

7 9  SQ DISCHARGE 0. 0. 10. 20. 30. 40. 50. 

t*" 

*** UARNING *** MODIFIED PULS RWTING HAY BE NUMERICALLY UNSTABLE FOR OUTFLOUS BETWEEN 0. TO 50. 
THE ROUTED HYDROCRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR WTFLOWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYOROGRAPH AT STATION Node8 

***.**~*********************t***t.***t*t**tt**t*t*tt*******.tt,***.***"***L.*L.*"**""~.""*"L."L.*****t*****t*tt*"""*,*.**tt********t*"** 

* * 
OA MON HRMN ORD OUTFLOU STORAGE * OA MON HRMN OR0 WTFLOU STORAGE * OA MON HRMN ORD WTFLOU STORAGE 

* * 
1 0000 1 0. .OO 1 0820 101 0. .19 * 1 1640 2 0 1  0 .  .20 
1 0005 2 0. ,00 * 1 0825 1 0 2  0. .20 * 1 1645 2 0 2  0. .20 * 1 0 0 1 0  3 0. .OO 1 0830 1 0 3  0. .20 * 1 1 6 5 0  203 0. .20 
1 0015 4 0. .OO * 1 0835 104 0. .20 1 1655 204 0. .20 
1 0020 5 0. .OO * 1 0840 105 0. .20 * 1 1 7 0 0  205 0. .20 







"I* *** **I *** *** X I *  *** .*t *** ,** .*I *** ... *** *** t*" *** .I* *** *** *** I** tt* .t* **a tt* *** *** .,* *** *** .** **. 

confluence 91-92 u i t h  93 

83 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
asCAL O. HYDROGRAPH PLOT SCALE 

85 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 

QSCAL 0. HYOROGRAPH PLOT SCALE 

84 HC HYDROGRAPH COMBINATION 

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION Nodel3 
SUM OF 2 HYDROGRAPHS 

*************t**tt.*********"*"""""",**,***t*.*t*tt*tt.*.*"*.t**"***"*"~***.******"""**"""*.*""~"""""***.~*t*t*t.*ttt***.********** 

" " " 
OA MON HRMN OR0 FLOW * DA MON HRMN ORO FLOW * DA MON HRMN ORD FLOW * OA MON HRMN ORD FLOY 

" " 
1 0000 1 0. * 1 0615 76 4. 1 1230 151 0. * 1 1845 226 0. 
1 000s 2 0. * 1 0620 n 4. * 1 123s 152 0. 1 1850 227 0. 
1 0010 3 0. * 1 0625 78 4. 1 1240 153 0. 1 1855 228 0. 
1 0015 4 0. * 1 0630 79 3. * 1 1245 154 0. 1 1900 229 0. 
1 0020 5 0. * 1 0635 80 3. 1 1250 155 0.  1 1905 230 0. 
1 0025 6 0. * 1 0640 81 3. 1 1255 156 0. * 1 1910 231 0. 
1 0030 7 0. * 1 0645 82 3. * 1 1300 157 0. * 1 1915 232 0. 
1 0035 8 0. ' 1 0650 83 2. 1 1305 158 0. 1 1920 233 0. 
1 0040 9 0. 1 0655 84 2. 1 1310 159 0. * 1 1925 234 0. 
1 0045 10  0. * 1 0700 85 2. * 1 1315 160 0. * 1 1930 235 0. 
1 0050 11 0. 1 0705 8 6  2. * 1 1320 161 0. * 1 1935 236 0. 
1 0055 12 0. 1 0710 8 7  1. 1 1325 162 0. * 1 1940 237 0. 
1 0100 13 0. * 1 0715 88 1. * 1 1330 163 0. * 1 1945 238 0. 
1 0105 14 0. 1 0720 89 1. * 1 1335 164 0. * 1 1950 239 0. 
1 0110 15 0. * 1 0725 90 1. ' 1 1340 165 0. * 1 1955 240 0. 
1 0115 16  0. * 1 0730 91 1. * 1 1345 166 0. * 1 2000 241 0. 

1 0120 17  0. * 1 0735 92 1. ' 1 1350 167 0. * 1 2005 242 0. 
1 0125 18  0. * 1 0740 93 1. 1 1355 168 0. * 1 2010 243 0. 
1 0130 19  0. * 1 0745 94 1. * 1 1400 169 0. * 1 2015 244 0. 

1 0135 20 0. * 1 0750 95 1. * 1 1405 170 0. * 1 2020 245 0. 
1 0140 21 1. * 1 0755 96 1. ' 1 1410 171 0. 1 2025 246 0. 

1 0145 22 1. 1 0800 97 0. 1 1415 172 0. * 1 2030 247 0. 

1 0150 23 1. ' 1 0805 98 0. 1 1420 173 0. 1 2035 248 0. 
1 0155 24 1. * 1 0810 99 0. * 1 1425 174 0. 1 2040 249 0. 



PEAK FLOW T I M E  MAXIMUM AVERAGE FLOW 

6 -HR 24 -HR 72 -HR 

(CFS)  (HR) 

(CFS)  



(INCHES) .096 ,098 .098 ,098 
(AC-FT) 2. 2. 2. 2. 

CUMULATIVE AREA = .46 SQ MI 

***.********** 
" " 

86 KK Node10 * 
t t 

**.****.**.*.* 
Route water from midd le  o f  s v M i v i s i o n  t o  o l d  mcdauell  

92 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH RWTlNG DATA 

88 RS STORAGE RWTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC .OO INITIAL CONDITION 

X .OO UORKING R AN0 D COEFFICIENT 

89 RC NORMAL DEPTH CHANNEL 
ANL ,035 LEFT OVERBANK N-VALUE 

ANCH ,035 MAIN CHANNEL N-VALUE 
ANR .035 RIGHT OVERBANK N-VALUE 

RLNTH 650. REACH LENGTH 
SEL ,0022 ENERGY SLOPE 

ELMAX 15.0 MAX. ELEV. FOR STORAGE/WTFLOU CALCULATION 

CROSS-SECTION DATA 
-.. LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

91 RY ELEVATION 15.00 11.00 10.00 5.85 5.85 10.00 11.00 15.00 
90 RX DISTANCE .OO 20.00 ' 120.00 136.60 146.60 162.20 262.20 282.20 

COMPUTED STORAGE-WTFLOU-ELEVATION DATA 

STORAGE .OO .09 .20 .34 .SO .69 .91 1.16 1.43 1.78 

WTFLOU .OO 6.32 21.74 46.35 81.01 126.67 184.32 254.90 339.36 449.06 

ELEVATION 5.85 6.33 6.81 7.29 7.78 8.26 8.74 9.22 9.70 10.18 

STORAGE 2.70 4.27 6.04 7.84 9.68 11.55 13.46 15.40 17.38 19.39 

WTFLOW 628.29 931.10 1390.33 1963.47 2640.18 3413.96 4280.30 5235.91 6278.27 7405.46 

ELEVATION 10.67 11.15 11.63 12.11 12.59 13.07 13.56 14.04 14.52 15.00 





PEAK FLOW T I M E  MAXIMUM AVERAGE FLOU 



PEAK STAGE T I M E  

(FEET) (HR) 

6 . 6 8  4.83 

(CFS) 

5. 1. 1. 

( INCHES) .096  , 0 9 8  . 0 9 8  

(AC-FT)  2 .  2. 2. 

MAXIMUM AVERAGE STORAGE 

6- HR 24-HR 72-HR 

MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 

**X *** *** *** *** **t *I* *** *** *** *** "I. *.- *** *I* *** *** t** It* *** "t* *** *** *** *** *** *** *** *** *** *** *** *** 

************** 
* * 

93 KK * DEVELO * P RAINFALL  FOR SUBBASIN C4  
* * 
*,.,********** 

6-HOUR RAINFALL  PATTERN NO. 1 .23  WAS USED TO FINO TC 8 R FOR T H l S  B A S l N  

T H l S  B A S l N  USED RAINFALL  REDUCTION FACTOR OF ,990 

L = . 9 8  K b  = .064 A d j .  Slope = 2 6 . 3  

1 0 3  KO W T P U T  CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0 .  HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF OATA 

97 BA SUBBASIN CHARACTERISTICS 

TAREA .25  SUBBASIN AREA 

P R E C I P I T A T I O N  OATA 

9 8  PB STORM 1 . 1 9  B A S I N  TOTAL PRECIP ITATION 

11 P I  INCREMENTAL PRECIP ITATION PATTERN 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo .oo .OO .oo .oo .oo .oo .oo .oo 

.OO .OO .OO .O1 .O1 . 0 1  .O1 .O1 .O1 .03 

.03 . 0 3  . 0 6  . 0 6  . 0 6  .14  . I 4  . I 4  .03 .03 

.03 .O1 . 0 1  .01 . 0 1  .01 .01 .OO .OO .OO 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo 



99 LG GREEN AND AMPT LOSS RATE 
STRTL .43 STARTING LOSS 

DTH' .25 MOISTURE DEFICIT 
PSlF 3.50 VETTING FRONT SUCTION 

XKSAT .51 HYDRAULIC CONDUCTIVITY 

RTlMP 10.47 PERCENT IMPERVIWS AREA 

100 UC CLARK UNITGRAPH 

TC 1 . 0  TIME OF CONCENTRATION 
R .80 STORAGE COEFFICIENT 

101 UA ACCUHULATED.AREA VS. TIME, 11 ORDINATES 

.O 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
100.0 

UNIT HYDROGRAPH PARAMETERS 
CLARK TC= 1.00 HR, R= .80 HR 

SNYDER TP= .57 HR. CP= .43 

UN!T HYDROGRAPH 
56 END-OF-PERIW ORDINATES 

4. 16. 32. 57. 94. 119. 123. 121. 118. 113. 
107. 101. 94. 84. 76. 69. 62. 56. 50. 45. 
41. 37. 33. 30. 27. 24. 22. 20. 18. 16. 
14. 13. 12. 10. 9. 8. 8. 7. 6. 6. 
5. 5. 4. 4. 3. 3. 3. 2. 2. 2. 

HYDROGRAPH AT STATION OEVELO 

******************* "***************"""**...*.*".**.."...*.....*****..**.*.*.*"*.**.*.*....*"""""**.****....*******..*".*.*""*""""" 
t 

OA MON HRMN ORD RAIN LOSS EXCESS COMP Q t DA MON HRMN ORD RAIN LOSS EXCESS CWP I) 

1 ,  0000 1 .OO .OO .OO 0. 1 1230 151 .OO .OO .OO 0. 

1 0005 2 .OO .OO .OO 0. " 1 1235 152 .OO .OO .OO 0. 
1 0010 3 .OO .OO .OO 0. " 1 1240 153 .OO .OO .OO 0. 
1 0015 4 .OO .OO .OO 0. a 1 1245 154 .OO .OO .OO 0. 
1 0020 5 .OO .OO .OO 0. . 1 1250 155 .OO .OO .OO 0. 
1 0025 6 .OO .OO .OO 0. * 1 1255 156 .OO .OO .OO 0. 
1 0030 7 .OO .OO .OD 0. * 1 1300 157 .OO .OO .OO 0. 
1 0035 8 .OO .OO .OO 0. * 1 1305 158 .OO .OO .OO 0. 
1 0040 9 .OO .OO .OO 0. * 1 1310 159 .OO .OO .OO 0. 
1 0045 10 .OO .OO .OD 0. . 1 1315 160 .OO .GO .OO 0. 
1 0050 11 .OO .OO .OO 0. t 1 1320 161 .OO .OO .OO 0. 
1 0055 12 .OO .OO .OO 0. a 1 1 3 2 5 1 6 2  .OO .OO .OO 0. 
1 0100 13 .OO .OO .OO 0. * 1 1330 163 .OO .OO .OO 0. 
1 0105 14 .OO .OO .OO 0. * 1 1335 164 .OO .OO .OO 0. 
1 0110 15 .OO .OO .OO 0. t 1 1 3 4 0 1 6 5  .OO .OO .OO 0. 

1 0115 16 .OO .OO .OO 0. * 1 1345 166 .OO .OO .OO 0. 

1 0120 17  .OO .OO .OO 0. 1 1350 167 .OO .OO .OO 0. 

1 0125 18 .OO .OO .OO 0. * 1 1355 168 .OO .OO .OO 0. 
1 0130 19 .OO .OO .OO 0. 1 1400 169 .OO .OO .OO 0. 
1 0135 20 .OO .OO .OO 1. a 1 1 4 0 5 1 7 0  .OO .OO .OO 0. 







TOTAL RAINFALL  = 1.19, TOTAL LOSS = 1.04,  TOTAL EXCESS = .15  

PEAK FLOW T IME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72.HR 24.92-HR 

(CFS) (HR) 

(CFS) 
14.  4 .50 4 .  1. 1. 1. 

( INCHES) . I 4 5  . I 5 0  , 1 5 0  . I 5 0  

(AC-FT) 2 .  2. 2 .  2. 

CUMULATIVE AREA = .25  SO M I  

****.********* 
* * 

1 0 4  KK * N o d e 9  * 
* " 
***~********** 

R o u t e  water t h r o u g h  d e t e n t i o n  b a s i n  t o  remove s u b d i v i s i o n  s t a r a g e  

1 1 1  KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

OSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH R W T I N G  DATA 

106 RS STORAGE ROUTING 

NSTPS 1 NUMBER OF SUBREACHES 

I T Y P  STOR TYPE OF I N I T I A L  CONDITION 

RSVRIC .OD I N I T I A L  CONDITION 

X . 0 0  UORKING R AND D COEFFICIENT 

* '  

1 0 7  SV STORAGE .O 7.6 7.6 7.7 7.8 

1 0 8  SE ELEVATION .OO 1 0 . 0 0  ' 11.00 1 2 . 0 0  1 3 . 0 0  



109 SL LOW-LEVEL OUTLET 

ELEVL .OO ELEVATION AT CENTER OF OUTLET 

CAREA 1.00 CROSS-SECTIONAL AREA 
COOL .60 COEFFICIENT 

EXPL .50 EXPONENT OF HEAD 

110 SS SPILLWAY 

CREL 10.00 SPILLWAY CREST ELEVATION 
SPUlO 50.00 SPILLUAY WIDTH 

COOW 2.70 WEIR COEFFICIENT 
EXPW 1.50 EXPONENT OF HEAD 

CCUPUTED WTFLOW-ELEVATION DATA 

WTFLOU .OO 3.64 4.02 4.49 5.09 5.87 6.94 8.48 10.89 15.22 
ELEVATION .OO .57 .70 .87 1.12 1.49 2.08 3.10 5.12 10.00 

WTFLOU 15.98 21.07 34.65 60.91 104.04 168.20 257.58 376.36 528.72 718.83 
ELEVATION 10.03 10.12 10.27 10.48 10.75 11.08 11.47 11.92 12.43 13.00 

COMPUTED STORAGE-WTFLOU-ELEVATION DATA 

STORAGE .OO .43 .53 .66 .85 1.13 1.58 2.35 3.88 7.58 
OUTFLOW .OO 3.64 4.02 4.49 5.09 5.87 6.94 8.48 10.89 15.22 

ELEVATION .OO .57 .70 .87 1.12 1.49 2.08 3.10 5.12 10.00 

STORAGE 7.58 7.58 7.59 7.59 7.60 7.60 7.61 7.65 7.69 7.70 
OUTFLOW 15.98 21.07 34.65 60.91 104.04 150.96 168.20 257.58 376.36 398.51 

ELEVATION 10.03 10.12 10.27 10.48 10.75 11.00 11.08 11.47 11.92 12.00 

STORAGE 7.74 7.80 
OUTFLOU 528.72 718.83 

ELEVATION 12.43 , 13.00 

'* WARNING *'* MOblFlED PULS RWTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOUS BETWEEN 15. TO 719. 
THE RWTEO HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYDROGRAPH AT STATION Node9 

************tt***t****."ttt"**tt*********.*"*""*"*"."..""**"***********"*.*".**..** 

* * 
DA MON HRMN OR0 WTFLOU STORAGE STAGE * DA MON HRMN OR0 WTFLOU STORAGE STAGE DA MON HRMN OR0 OUTFLOU STORAGE STAGE 

" . 
1 0000 1 0. .O .O 1 0820 101 3. .3 .5 * 1 1640 201 0. .O .O 
1 0005 2 0. .O .O * 1 0825 102 3. .3 .4 * 1 1645 202 0. .O .O 

1 0010 3 0. .O .O 1 0830 103 3. .3 .4 * 1 1650 203 0. .O .O 
1 0015 4 0. .O .O * 1 0835 104 2. .3 .4 * 1 1655 204 0. .O .O 
1 0020 5 0. .O .O * 1 0840 105 2. .3 .4 ' 1 1700 205 0. .O .O 
1 0025 6 0. .O .O * 1 0845 106 2. .3 .3 ' 1 1705 206 0. .O .O 
1 0030 7 0. .O .O * 1 0850 107 2. .2 .3 * 1 1710 207 0. .O .O 

1 0035 8 0. .O .O ' 1 0855 108 2. .2 .3 * 1 1715 208 0. .O .O 





EAK FLOW T I M E  MAXIMUM AVERAGE FLOU 
6-HR 24-HR 72-HR 2 4 . 9 2 : ~ ~  

(CFS) (HR) 
(CFS) 

5 .  5 . 6 7  4. 1. 1 .  1. 
( INCHES) , 1 3 4  . I 5 0  . I 5 0  . I 5 0  

(AC-FT)  2 .  2 .  2 .  2 .  

PEAK STORAGE T l M E  

PEAK STAGE T IME 

(FEET) (HR) 
1.25 5 . 6 7  

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

CUMULATIVE AREA = .25  SO M I  



conf luence 91.92-93 with 94 

115 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT SCALE 

114 HC HYDROGRAPH COMBINATION 
l COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION Node15 
sun OF 2 HYDROGRAPHS 

0 OA MON HRMN 

. 
OR0 FLOW * OA MON HRMN 

t 

1 0. * 1 0615 

2 0. * 1 0620 
3 0. 1 0625 

4 0. * 1 0630 

5 0. * 1 0635 

6 0. * 1 0640 

7 0. * 1 0645 

8 0. * 1 0650 

9 0. * 1 0655 

10 0. * 1 '  0700 

11 0. * 1 0705 

12 0. * 1 0710 

13 0. * 1 0715 

14 0. * 1 0720 

15 0. 1 0725 

16  0. * 1 0730 

17  0. 1 0735 
18 1. ' 1 0740 

19 1. . 1 0745 
20 1. * 1 0750 

21 1, * 1 0755 

22 1. * 1 0800 

23 1. * 1 0805 

24 1. ' 1 0810 

25 1. * 1 0815 

26 1. * 1 0820 

27 1. * 1 0825 

FLOW 

" 
* OA MON HRMN OR0 
* 
* 1 1230 151 

1 1235 152 
* 1 1240 153 

1 1245 154 
1 1250 155 

* 1 1255 156 
* 1 1300 157 
* 1 1305 158 
* 1 1310 159 

1 1315 160 
* 1 1320 161 
* 1 1325 162 
* 1 1 3 3 0 1 6 3  
* 1 1335 164 

1 1340 165 
1 1345 166 

* 1 1350 167 
* 1 1355 168 

1 1400 169 
* 1 1405 170 

1 1410 171 

* 1 1415 172 
* 1 1420 173 
* 1 1425 174 

* 1 1 4 3 0 1 7 5  
* 1 1435 176 

1 1 4 4 0 1 7 7  

* 
FLOW * OA MON HRMN OR0 

* 
0. * 1 1845 226 
0. 1 1850 227 
0. * 1 1855 228 
0. * 1 1900 229 
0. * . 1 1905 230 
0. * 1 1910 231 
0. * 1 1915 232 

0. * 1 1920 233 
0. * 1 1925 234 
0. * 1 1930 235 

0. * 1 1935 236 

0. * 1 1940 237 

0. * 1 1945 238 
0. 1 1950 239 
0. * 1 1955 240 
0. * 1 2000 241 
0. * 1 2005 242 
0. * 1 2010 243 
0. 1 2015 244 
0. * 1 2020 245 
0. * 1 2025 246 

0. * 1 2030 247 

0. * 1 2035 248 
0. + 1 2040 249 

0. * 1 2045 250 

0. * 1 2050 251 

0. * 1 2055 252 



PEAK FLOW T I M E  MAXIMUM AVERAGE FLOU 
6 -HR 24 -HR 72 -HR 2 4 . 9 2 - H R  

(CFS)  
8. 2 .  2 .  2. 

( INCHES)  , 1 0 7  . I 1 6  . I 1 6  . I 1 6  

( A C - F T )  4 .  4 .  4 .  4 .  



*** *** *** *.* *** *** *** *t* .I* .** tt* I** *** *** I*. "I* ..t *** *** r.. 11. "t* *** *** tr* *** *** *.* *** tt* *** *** .** 

***.**.******* 
* * 

1 1 6  KK * D e v e l o  * pe r a i n f a l l  f o r  p h a s e  2 a r e a  
* " 
***.****.*.*.* 

6-HOUR RAINFALL PATTERN NO. 1.00 WAS USED TO FIND TC & R FOR THlS BASIN 

THIS BASIN USED RAINFALL REDUCTION FACTOR OF .995 

L = ,072 K b  = ,064 A d j .  S l o p e  = 9 . 9  

1 2 6  KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

OSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

1 2 0  BA SUBBASIN CHARACTERISTICS 

TAREA .04  SUBBASIN AREA 

PRECIPITATION OATA 

121 PB STORM 1.19 BASIN TOTAL PRECIPITATION 

1 1  P I  INCREMENTAL PRECIPITATION PATTERN 

.oo .oo .00 .oo .oo .oo .oo .oo .oo .OD 

.oo .00 .oo .oo .oo .oo . 0 0  .oo .oo .00  

.oo .00 .oo .oo .00 .00 .00 .oo .oo .OD 

.00 .OO .OO .D l  .O1 .01 . 0 1  .O1 .01 .03  

.03 .03  .06 .06  .06  .14 .14 .14  .03 .03  

.03 .O1 .O1 .O1 .O1 .01 . 0 1  .OO .OO .OO 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .OD 

.oo .oo 

1 2 2  LG GREEN AND AMPT LOSS RATE 

STRTL .43  STARTING LOSS 

DTH .25 MOISTURE DEFICIT  

P S I F  3 .50  VETTING FRONT SUCTION 

XKSAT .51 HYDRAULIC CONDUCTIVITY 

RTlMP .OD PERCENT IMPERVIWS AREA 

1 2 3  UC CLARK UNITGRAPH 

TC 1.00 TIME OF CONCENTRATION 

R .94 STORAGE COEFFICIENT 

1 2 4  UA ACCUMULATED-AREA VS. TIME, 1 1  ORDINATES 

.O 5.0 16.0 30.0 65.0 7 7 . 0  84.0 90.0 94.0 97 .0  



UNlT HYOROGRAPH PARAMETERS 
CLARK TC= 1.00 HR, R =  .94 HR 

SNYDER TP= .59 HR, CP- .39 

UNIT HYOROGRAPH 
65 END-OF-PERIW ORDINATES 

1. 2. 5. 9. 14. 18. 19. 19. 18. 18. 
17. 16. 15. 14. 13. 12. 11. 10. 9. 8. 
7. 7. 6. 6. 5. 5. 4. 4. 4. 3. 
3. 3. 3. 2. 2. 2. 2. 2. 2. 1. 
1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 
1. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 

HYOROCRAPH AT STATION Oevelo 

************t***.tt*,***"***t*t***tt********t*t*t*tttt*t*t*t*t*t*t*t*t*t*t*t*tt*t*t*..tt*t*t*tt*t*tt*t*tttt**.***********"*.***"*** 

" 
OA MON HRMN OR0 RAlN LOSS EXCESS COMP 0 e OA MON HRMN OR0 RAIN LOSS EXCESS CCUP 0 

* 
1 0000 1 .OO .OO .OO 0. . 1 1230 151 .OO .OO .OO 0. 

1 0005 2 .OO .OO .OO 0. t 1 1 2 3 5 1 5 2  .OO .OO .OO 0. 

1 0010 3 .OO .OO .OO 0. * 1 1240 153 .OO .OO .00 0. 
1 0015 4 .OO .OO .OO 0. e 1 1245 154 .OO .OO .OO 0. 
1 0020 5 .OO .OO .OO 0. e 1 1250 155 .OO .OO .OO 0. 
1 0025 6 .OO .OO .OO 0. * 1 1255 156 .OO .OO .OO 0. 
1 0030 7 .OO .OO .OO 0. " 1 1300 157 .OO .OO .OO 0. 

1 0035 8 .OO .OO .OO 0. " 1 1305 158 .OO .OO .OO 0. 

1 0040 9 .OO .OO .OO 0. * 1 1310 159 .OO .OO .OO 0. 
1 0045 10 .OO .OO .OO 0. t 1 1315 160 .OO .OO .OO 0. 

1 0050 11 .OO .OO .OO 0. * 1 1320 161 .OO .OO .OO 0. 

1 0055 12 .OO .OO .OO 0. 1 1 3 2 5 1 6 2  .OO .OO .OO 0. 

1 0100 13 .OO .OO .OO 0. t 1 1 3 3 0 1 6 3  .OO .OO .OO 0. 

1 0105 14 .OO .OO .OO 0. t 1 1 3 3 5 1 6 4  .OO .OO .OO 0. 

1 0110 15 .OO .OO .OO 0. * 1 1 3 4 0 1 6 5  .OO .OO .OO 0. 

1 ,  0115 16 .OO .OO .OO 0. 1 1 3 4 5 1 6 6  .OO .OO .OO 0. 
1 0120 17  .OO .OO .OO 0. . 1 1350 167 .OO .OO .OO 0. 

1 0125 18 .OO .OO .OO 0. " 1 1355 168 .OO .OO .OO 0. 
1 0130 19 .OO .OO .OO 0. * 1 1400 169 .OO .OO .OO 0. 

1 0135 20 .OO .OO .OO 0. * 1 1405 170 .OO .OO .OO 0. 
1 0140 21 .OO .OO .OO 0. " 1 1410 171 .OO .OO .OO 0. 

1 0145 22 .OO .OO .OO 0. * 1 1415 172 .OO .OO .OO 0. 
1 0150 23 .OO .OO .OO 0. t 1 1420 173 .OO .OO .OO 0. 

1 0155 24 .OO .OO .OO 0. - 1 1425 174 .OO .OO .OO 0. 

1 0200 25 .OO .OO .OO 0. * 1 1 4 3 0 1 7 5  .OO .OO .00 0. 

1 0205 26 .OO .OO .OO 0. * 1 1435 176 .OO .OO .OO 0. 

1 0210 27 .OO .OO .OO 0. " 1 1440 177 .OO .OO .OO 0. 

1 0215 28 .OO .OO .OO 0. * 1 1 4 4 5 1 7 8  .OO .OO .OO 0. 

1 0220 29 .01 .O1 .OO 0. * 1 1450 179 .OO .OO .OO 0. 

1 0225 30 .01 .O1 .OO 0. t 1 1455 180 .OO .OO .OO 0. 

1 0230 31 .01 .01 .OO 0. * 1 1500 181 .OO .OO .OO 0. 

1 0235 32 .OO .OO .OO 0. t 1 1505 182 .OO .OO .OO 0. 

1 0240 33 .OO .OO .OO 0. e 1 1510 183 .OO .OO .OO 0. 

1 0245 34 .OO .OO .OO 0. a 1 1515 184 .OO .OO .OO 0. 

1 0250 35 .O1 .01 .OO 0. " 1 1520 185 .OO .OO .OO 0. 







TOTAL RAINFALL = 1.19, TOTAL LOSS = 1.16, TOTAL EXCESS = .03 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

1. 4.50 0. 0. 0. 0.  
(INCHES) ,029 ,029 ,029 ,029 

(AC-FT) 0. 0. 0. 0. 

*** *** *** *** *** *** *** *** I.. tlt tl* It* *.* *** I** t** *** I." It* I*. Itt I** t*. t*. *** **I **I **t **. **. t*. **. *** 

***.***.****** 
* 

127 KK * Node16 * 
" * 
*****"*"*"*"*" 

confluence 91-92-93-94 and phase 2 

130 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

129 HC HYDROGRAPH COMBINATION 
1 COHP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION Node16 
SUM OF 2 HYDROGRAPHS 

***********t****tt*****tt"*,*""***"*""*""*"*"*,,**,**.***t*t*t*ttt*t*t*t*t*t*t*t*t*ttt*t*""*.*..*tt*****t.t**t****t*tt"*t*tt*tttt*. 

* " . 
DA MON HRMN OR0 FLOW * OA MON HRMN OR0 FLOW * DA MON HRMN ORD FLOW * DA MON HRMN OR0 FLOW 

t * " 
1 0000 1 0. * 1 0615 76 10. * 1 1230 151 0. * 1 1845 226 0. 

1 0005 2 0. * 1 0620 77 10. * 1 1235 152 0. 1 1850 227 0. 

1 0010 3 0. * 1 0625 78 10. ' 1 1240 153 0. * 1 1855 228 0. 

1 0015 4 0. * 1 0630 79 9. * 1 1245 154 0. * 1 1900 229 0. 

1 0020 5 0. * 1 0635 80 9. 1 1250 155 0. * 1 1905 230 0. 

1 0025 6 0. * 1 0640 81 8. * 1 1255 156 0. * 1 1910 231 0. 

1 0030 7 0. 1 0645 82 8. 1 1300 157 0. * 1 1915 232 0. 

1 0035 8 0. * 1 0650 83 8. 1 1305 158 0. * 1 1920 233 0. 

1 0040 9 0. * 1 0655 84 7. 1 1310 159 0. * 1 1925 234 0. 

1 0045 10 0. * 1 0700 85 7. 1 1315 160 0. * 1 1930 235 0. 

1 0050 11 0. * 1 0705 86 7. 1 1320 161 0. * 1 1935 236 0. 

1 0055 12 0. * 1 0710 87 6. * 1 1325 162 0. * 1 1940 237 0. 





PEAK FLOU TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

23. 4.83 8. 2. 2. 2. 
(INCHES) ,103 ,111 ,111 ,111 

(AC-FT) 4. 5. 5. 5. 

CUMULATIVE AREA = .76 SO MI 

*** *** *** tt* *.* *** *** *** *** *** *** tt* *** *"* *** *** I*. t*. *** **. **t .** *** I*. *** *** *** **" *.* tt* t*. tt* tt* 

131 KK * Route * u a t e r  through in Phase 2 channel and c l o s e  f l a p g a t e s  on c u l v e r t s  . t 

**********.*.* 

137 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT o PLOT CONTROL 

QSCAL 0. HYOROGRAPH PLOT SCALE 

HYDROGRAPH RWTING DATA 

132 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC .OO INITIAL CONDITION 

X .OO WORKING R AND 0 COEFFICIENT 

133 SV STORAGE .O 1 . 2  3.6 7.3 12.1 18.2 25.5 34.0 43.7 54.7 

134 SE ELEVATION 974.00 976.00 977.00 978.00 979.00 980.00 981.00 982.00 983.00 984.00 

135 SQ DISCHARGE 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

136 SE ELEVATION 974.00 976.00 977.00 978.00 979.00 980.00 981.00 982.00 983.00 984.00 

"*" 

COMPUTED STORAGE-WTFLOU-ELEVATION DATA 



STORAGE .OO 1.21 3.64 7.29 12.14 18.22 25.50 34.00 43.72 54.65 
WTFLOU .oo .oo .oo .oo .oo .oo .oo .oo .oo . 00 

ELEVATION 974.00 976.00 977.00 978.00 979.00 980.00 981.00 982.00 983.00 984.00 

HYDROGRAPH AT STATION Route 

OA MON HRMN OR0 OUTFLOU STORAGE 

** ................................. 
* 

STAGE * OA HON HRMN OR0 WTFLOU 
* 

974.0 * 1 0820 101 0. 
974.0 * 1 0825 102 0. 
974.0 * 1 0830 103 0. 
974.0 * 1 0835 104 0. 
974.0 ' 1 0840 105 0. 
974.0 1 0845 106 0. 
974.0 ' 1 0850 107 0. 
974.0 * 1 0855 108 0. 
974 .0 *  1 0900109 0. 
974.0 '  1 0905110 0. 
974.0 ' 1 0910 111 0. 
974.0 * 1 0915 112 0. 
974.0 '  1 0920113 0. 
974.0 '  1 0925114 0. 
974.0a 1 0930115 0. 
974.0. 1 0935116 0. 
974.0* 1 0940117 0. 
974.0* 1 0945118 0. 
974.0* 1 0950119 0. 
974.0 a 1 0955 120 0. 
974.0 ' 1 1000 121 0. 
974.1 * 1 1005 122 0. 
974.1 ' 1 1010 123 0. 
974.1 * 1 1015 124 0. 
974.1 * 1 1020 125 0. 
974.1 ' 1 1025 126 0. 
974.1 ' 1 1030 127 0. 
974.1' 1 1035128 0. 

974.1 '  1 1040129 0. 
974 .1 *  1 1045130 0. 
974.1 1 1050 131 0. 
974.2 ' 1 1055 132 0. 
974.2 * 1 1100 133 0. 
974.2 1 1105 134 0. 
974.2 1 1110 135 0. 
974.2 * 1 1115 136 0. 
974.2 * 1 1120 137 0. 
974.2 * 1 1125 138 0. 

974.3 ' 1 1130 139 0. 

974.3 ' 1 1135 140 0. 

974.3 * 1 1140 141 0. 
974.3 * 1 1145 142 0. 
974.3 " 1 1150 143 0. 

974.3 * 1 1155 144 0. 

STORAGE 

I***.**tt***t.**tt*.******t***tt*"***.t**""*..** 

* 
STAGE * OA MON HRMN OR0 WTFLOU STORAGE STAGE . 
977.1 * 1 1640 201 0. 4.5 977.2 

977.1 ' 1 1645 202 0. 4.5 977.2 

977.1 * 1 1650 203 0. 4.5 977.2 

977.2 1 1655 204 0. 4.5 977.2 

977.2 * 1 1700 205 0. 4.5 977.2 

977.2 * 1 1705 206 0. 4.5 977.2 

977.2 ' 1 1710 207 0. 4.5 977.2 

977.2 * 1 1715 208 0. 4.5 977.2 

977.2 * 1 1720 209 0. 4.5 977.2 

977.2 * 1 1725 210 0. 4.5 977.2 

977.2 * 1 1730 211 0. 4.5 977.2 

977.2 1 1735 212 0. 4.5 977.2 

977.2 1 1740 213 0. 4.5 977.2 

977 .2 *  1 1745214 0. 4.5 977.2 

977.2 ' 1 1750 215 0. 4.5 977.2 

977.2 ' 1 1755 216 0. 4.5 977.2 

977.2 1 1800 217 0. 4.5 977.2 

977.2 * 1 1805 218 0. 4.5 977.2 

977.2 ' 1 1810 219 0. 4.5 977.2 

977.2 ' 1 1815 220 0. 4.5 977.2 

977.2 ' 1 1820 221 0. 4.5 977.2 

977.2 ' 1 1825 222 .O. 4.5 977.2 

977.2 * 1 1830 223 0. 4.5 977.2 

977.2 * 1 1835 224 0. 4.5 977.2 

977.2 * 1 1840 225 0. 4.5 977.2 

977.2 * 1 1845 226 0. 4.5 977.2 

977.2 ' 1 1850 227 0. 4.5 977.2 

977.2 ' 1 1855 228 0. 4.5 977.2 

977.2 ' 1 1900 229 0. 4.5 977.2 

977.2 * 1 1905 230 0. 4.5 977.2 

977.2 * 1 1910 231 0. 4.5 977.2 

977.2 * 1 1915 232 0. 4.5 977.2 

977.2 1 1920 233 0. 4.5 977.2 

977.2 * 1 1925 234 0. 4.5 977.2 

977.2 . 1 1930 235 0. 4.5 977.2 

977.2 * 1 1935 236 0. 4.5 977.2 

977.2 ' 1 1940 237 0. 4.5 977.2 

977.2 * 1 1945 238 0. 4.5 977.2 

977.2 * 1 1950 239 0. 4.5 977.2 

977.2 * 1 1955 240 0. 4.5 977.2 

977.2 * 1 2000 241 0. 4.5 977.2 

977.2 1 2005 242 0. 4.5 977.2 

977.2 1 2010 243 0. 4.5 977.2 

977.2 * 1 2015 244 0. 4.5 977.2 





PEAK FLOW T l M E  

(CFS) (HR) 

0 .  . 0 8  

PEAK STORAGE T lME 

PEAK STAGE T l M E  

(FEET) (HR) 
9 7 7 . 2 4  2 0 . 0 8  

(CFS)  
0 .  

( INCHES)  , 0 0 0  
(AC-FT)  0 .  

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

MAXIHUH AVERAGE STORAGE 
24-HR 72-HR 

MAXIMUM AVERAGE STAGE 
24-HR 72-817 



RUNOFF SUMMARY 

FLOU I N  CUBIC FEET PER SECOND 

T IME I N  HWRS,  AREA I N  SQUARE M I L E S  

PEAK 

FLOU 

T IME OF AVERAGE FLOU FOR MAXIMUM PERICQ 

PEAK 

6-HOUR 24-HOUR 72-HOUR 

B A S I N  MAXIMUM T IME OF 

AREA STAGE MAX STAGE OPERATION STATION 

HYDROGRAPH AT 
DEVELO 

ROUTED TO 

N o d e l 7  

ROUTED TO 

N o d e l O  

HYDROGRAPH AT 

DEVELO 

ROUTED TO 

N o d e 7  

2 COMBINED AT 

N o d e 1  1 

ROUTED TO 

N o d e l O  

HYDROGRAPH AT 

DEVELO 

ROUTED TO 

N o d e 8  

2 COMBINED AT 

N o d e 1 3  

ROUTED TO 

N o d e l O  

HYDROGRAPH AT 

DEVELO 

ROUTED TO 

N o d e 9  

2 COMBINED AT 

N o d e 1 5  

HYDROGRAPH AT 

D e v e l a  



2 COMBINED AT 

~ o d e l 6  23. 4.83 8. 2. 2. .76 

ROUTED TO 

Route 0. .08 0. 0. 0 .  .76 

977.24 20.08 

*'* NORMAL END OF HEC-1 "' 



***** .................................... 
* * 
* FLMO HYDROGRAPH PACKAGE (HEC-1) * @ SEPTEMBER 1 W O  

* 
VERSION 4.0 t 

* t 

* RUN DATE 10/16/1W7 TIME 14:49:02 * . * 
...******* ,**..*..*..*"****.*"**"*..*"..* 

x x XXXXXXX XXXXX x 
X x x  X x XX 
x x x  x X 
XXXXXXX xxxx X XXXXX x 
x X X  X x 
X x x  X X X 
x X XXXxXxx  XXXXX XXX 

....................................... 
I $ 

* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLffi lC ENGINEERING CENTER * 
t 6 0 9  S E C W  STREET t 

t DAVIS, C A L l F M I N l A  9 5 6 1 6  I 

t (916) 7 5 6 - 1 1 0 4  t 

* . 
*.t**l..t*......."****"..t*t...**.t**.t..* 

T H I S  PROGRAM REPLACES ALL PREVIWS VERSIONS OF HEC-1 KNWN AS HECI (JAN 7 3 ) .  HECIGS, HEClDB, AND HEClKU. 

THE DEFINIT IONS OF VARIABLES -RTII IP- AND -RTI0 i l -  HAVE CHANGED FROM THOSE USED U l T H  THE 1973-STYLE INPUT STRUCTURE. 

THE DEFINIT ION OF -AHSKY- ON RW-CARD UAS CHANGED WITH REVISIONS DATED 2 8  SEP 81. THIS I S  THE FORTRAN77 VERSION 

NEU OPTIONS: DAMBREAK W T F L W  WBMERGEWCE , SINGLE EVENT DAMOE CALCULATION, DSS:URITE STAGE FREQUENCY, 

DSS:REM T I E  SERIES AT DESIRED CALCULATICU INTERVAL LOSS RATE:GREEN AND AMP1 INFILTRATION 

K I N E M T I C  WAVE: WEU F I N I T E  DIFFERENCE ALGLXITHM 

MODEL # 7  - Phase 3 10-Year 



HEC-1 INPUT PAGE 1 

LINE ID.. ..... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 
10 model #7 
ID  

I T  5 
10  3 

KK A 
KU SUB-BASIN A 
KU 6-HWR RAINFALL, PATTERN NO. 2.13 UAS USED TO FINO TC & R FOR THlS BASlN 
KU THlS BASIN USED RAINFALL REDUCTION FACTOR OF .970 
KU L = 1.00 Kb = ,028 Adj. S lope = 7.0 
BA ,253 

I N  15 
KU RAINFALL DEPTH OF 2.00 MAS SPAClALLY REDUCED AS SHOUN BY THE PB RECORD 
PB 1.940 
KU THE FOLLOUlNG PC RECORD USED A 6-HOUR STORU UlTH A PATTERN No. OF 2.04 
PC .OOO .010 ,017 .026 .036 .045 .054 .063 .072 ,081 
PC .093 . I07  .127 .170 .259 .454 .691 .a32 ,896 .935 
PC .949 .963 .975 .988 1.000 
LG ,230 . I50 8.500 .059 27.000 
UC ,979 .791 
UA 0 5 16  30 65 77 84 PO 94 9 7  
UA 100 
KO 2 

KK RTEA2B 
KM CHANNEL RWTING TO SUB BASIN B NORUAL DEPTH CHANNEL RWTINC 

RS 4 FLW 0 0 
RC .025 ,015 ,025 2650 .OOO6 103 
RX 100 150 152 156 158 185 212 216 
RY 102 101 100 102 101 101.54 101 103 
KO 2 

KK B 
KU SUB-BASIN B 

KU 6-HWR RAINFALL, PATTERN NO. 2.00 W S  USED TO FIND TC & R FOR THlS BASIN 
KU THlS BASlN USED RAINFALL REDUCTION FACTOR OF .975 
KH L = 1.00 Kb = ,050 Adj. S lope = 6.0 
BA .319 
LG .500 .240 6.400 . I36 .000 
UC 1.408 1.038 
UA 0 3 5 8 12 20 43 75 90 96 
UA 100 
KO 2 

KK AB 
KM COMBINE SUB-BASIN B UlTH RWTED SUB-BASIN A 
HC 2 

KO 2 

KK RTEAB2C 

KU RWTE COMBINED HYDROGRAPH TO SUB BASIN C 
RS 4 FLW 0 0 
RC .025 .015 .025 2650 .DO46 103 
RX 100 150 152 156 158 185 212 216 
RY 102 101 100 102 101 101.54 101 103 



HEC-1 INPUT PACE 2 

LINE ID. ...... 1 ....... 2 ....... 3 .... ... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK C 
KM SUB-BASIN C 

KH 6-HWR RAINFALL, PATTERN NO. 2.00 WAS USE0 TO FlND TC 8 R FOR THIS BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF .975 
KM L = 1.00 Kb = .049 Adj. S lope = 10.0 
BA .450 
LC .500 . I50 7.600 ,080 .OOO 
UC ,979 .570 
UA 0 3 5 8 12 20 43 75 90 9 6  

UA 100 
KO 2 

KK ABC 
KY COMBINE SUB-BASIN C UlTH MAINSTREAM HYDROGRAPH 
HC 2 
KO 2 

KK RTEABCZD 
KM RWTE COMBINED HYDROGRAPH TO SUB BASIN D 
RS 3 FLOW. 0 0 
RC ,025 .015 .025 4150 .0011 104.76 
RX 100 150 152 156 158 202 246 250 
RY 102 101 100 102 101 101.88 102.76 104.76 
KO 2 

KK D 
KM SUB-BASIN D 
KM 6-HWR RAINFALL, PATTERN NO. 2.00 UAS USED TO FlND TC 8 R FOR THlS BASIN 
KM THlS BASIN USED RAINFALL REDUCTION FACTOR OF .975 
KM L = 1.80 Kb = .048 Adj. SLope = 5.5 
BA .688 
LO .271 .248 3.600 . I49 23.00 
UC 1.500 1.149 
UA 0 3 5 8 12 20 43 75 90 9 6  
UA 100 
KO 2 

RTEO 

RWTE SUB BASIN D THRWGH RESERVOIR TO REMOVE DEVELOPED AREA STORAGE 
1 STOR 0 0 
0 10 20 3 0  35.29 37.65 40 

100 101 102 103 104 104.5 105 
0 0 0 0 0 1500 3000 

100 101 102 103 104 104.5 105 
2 

KK ABCD 
KM COMBINE ROUTED SUB-BASIN D WITH MAINSTREAM 
HC 2 
KO 2 



HEC-1 INPUT PAGE 3 

LINE 

KK RTEABCO2F 
KM RWTE CWBINED HYDROGRAPH TO SUB BASlN F 

RS 1 FLOU 0 0 
RC .025 .015 .025 850 ,001 103 
RX 100 150 152 156 158 202 246 250 
RY 102 101 100 102 101 101.88 101 103 
KO 2 

E 
SUB-BASIN E 
6-HOUR RAINFALL, PATTERN NO. 2.10 UAS USED TO FIND TC 8 R FOR THIS BASIN 
THIS BASlN USED RAINFALL REDUCTION FACTOR OF .971 

L = 1.32 Kb = .045 Adj .  S lope = 6.9 
.572 
,300 .205 6.400 . I30 20.000 

1.375 0.902 
0 5 16 30 65 77 84 90 94 9 7  

100 
2 

KK RTEE 
KM RWTE SUB BASlN E THRWCH RESERVOIR TO REMOVE DEVELOPED AREA STORAGE 
RS 1 STOR 0 0 
SV 0 10 20 30 31.47 35.74 40 
SE 100 101 102 103 104 104.5 105 
SP 0 0 0 0 0 1500 3000 
SE 100 101 102 103 104 104.5 105 
KO 2 

REME 
DIVERT FLOU TO ACUA FRlA RIVER 
FOR HWELINC PURPOSES UE NEE0 DIVERSION FLOW AT THOHAS RD 
AND 115TH (SOUTH) TO ACT AS MAINSTREAM. 
OVRTE 

0 11.59 29.74 66.65 130.38 217.20 266.94 320.62 378.13 
0 11.59 25.84 46.59 85.38 139.94 171.07 204.60 240.47 

2 

KK RTEE2F 
KH RWTE HYDROGRAPH TO SUB BASlN F 

RS 4 FLW 0 0 
RC .O25 .015 ,025 5300 .0015 103 
RX 100 150 152 156 158 185 212 216 
RY 102 101 100 102 101 101.54 101 103 
KO 2 

F 
SUB-BASIN F 
6-HWR RAINFALL, PATTERN NO. 2.10 UAS USED TO FIND TC B R FOR THIS BASIN 

THIS BASIN USED RAINFALL REDUCTION FACTOR OF .971 
L = .99 Kb = ,051 Adj .  S lope = 6.9 

.201 

.500 . I50 7.100 .096 .OOO 
1.208 1.133 



HEC-1 INPUT PAGE 4 

LINE 

146 
147 
148 

149 
150 
151 
152 
153 
154 
155 
156 

157 
158 
159 

160 

161 
162 
163 
164 
165 
166 

167 
168 
169 
170 
171 
172 
173 
174 

ID... .... 1.......2.......3.......4.......5.......6.......7.......8.......9....:.10 

KK RTEF 
KM RWTE SUB BASIN F THRWGH RESERVOIR TO REMOVE DEVELOPED AREA STORAGE 

RS 1 STOR 0 0 
SV 0 2 4 6 6.83 8 
SE 100 101 102 103 104 105 
SQ 0 0 0 0 0 250 
SE 100 101 102 103 104 105 

KO 2 

KK COMBINEALLZF 
KM COMBINE HYDROGRAPHS E & F WITH PREVIWS 
HC 3 
KO 2 

KK REMF 
KW DIVERT FLW TO 115TH STREET SWTH FRCU F 
DT DlVF 
Dl 0 12.53 21.41 51.01 99.53 166.81 265.04 402.80 582.53 
DQ 0 0 .13 2.05 8.89 23.21 61.68 117.16 185.80 
KO 2 

KK RTEFZG 
KM RWTE COIlBlNED HYDROGRAPH TO SUB BASIN G 

RS 2 FLOU 0 0 
RC .025 .015 .025 4200 .0026 103.76 
RX 100 150 152 156 1 5 8  202 246 248 
RY 102 101 100 102 101 101.88 102.76 103.76 
KO 2 
ZZ 



X*****tl*.******X****.************t*****" 

" " 
FLOOD HYDROGRAPH PACKAGE (HEC-1)  * 

* SEPTEMBER 1990 t 

VERSION 4 . 0  * 
* 

* RUN DATE 0 6 / 0 1 / 1 9 9 8  T l M E  14 :47 :15  * 

m o d e l  #7 

4 1 0  W T P U T  CONTROL VARIABLES 

IPRNT 3 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. HYOROGRAPH PLOT SCALE 

*t**.t****.*t***********t******t** 

* * 
* U.S. ARMY CORPS OF ENGINEERS ' 
* HYDROLOGIC ENGINEERING CENTER * 
* 6 0 9  SECOND STREET " 
t DAVIS,  CAL IFORNIA  9 5 6 1 6  t 

* (916) 7 5 6 - 1 1 0 4  * 
" * 
*******t*.t~.**X***t*"*..t***.*******"" 

I T  HYDROGRAPH T IME DATA 

NMlN 5 MINUTES I N  COHPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 

I T l M E  0 0 0 0  STARTING T IME 

NO 3 0 0  NUMBER OF HYDROGRAPH ORDINATES 

NDD ATE 2 0 ENDING DATE 

NDTIME 0 0 5 5  ENDING T I M E  

ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL . 0 8  H W R S  
TOTAL T l M E  BASE 2 4 . 9 2  H W R S  

ENGLISH U N I T S  

DRAINAGE AREA SQUARE M I L E S  

P R E C I P I T A T I O N  DEPTH INCHES 

LENGTH, ELEVATION FEET 

FLOW CUBIC FEET PER SECOND 

STORAGE VOLUME ACRE-FEET 

SURFACE AREA ACRES 

TEMPERATURE DEGREES FAHRENHEIT 

ttt **. *** *** "t* .** *** *** **. *** *** *** "t. ".* tt* *** **I t,. *** *** *** *** .** .** *** *** *** t.. *** *** *** *** *.* 

**.*******.*.* 
t * 

5 K K  * A t 

t * 
********.*.*.* 

SUB-BASIN A 

6-HOUR RAINFALL,  PATTERN NO. 2.13 WAS USED TO F IND TC & R FOR T H I S  B A S I N  

T H I S  B A S I N  USED RAINFALL  REDUCTION FACTOR OF ,970 

L = 1 . 0 0  K b  = .028  A d j .  S L o p e  = 7.0 
RAINFALL  DEPTH OF 2.00 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD 

THE FOLLOWING PC RECORD USED A 6 - H W R  STORM WITH A PATTERN NO. OF 2.04 



TlME OATA FOR INPUT TlME SERIES 
JXMIN 15 TIME INTERVAL I N  MINUTES 

JXOATE 1 0 STARTING DATE 
JXTIME 0 STARTING TIME 

WTPUT CONTROL VARIABLES 
lPRNT 2 PRINT CONTROL 
]PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA .25 SUBBASIN AREA 

PRECIPITATION OATA 

STORM 1.94 BASIN TOTAL PRECIPITATION 

INCREMENTAL PRECIPITATION PATTERN 
. 00 .oo .oo .oo . 00 .oo .oo 
.oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .01 .01 .01 .O1 
.03 .03 .06 .06 .06 .08 .08 
.05 .02 .02 .02 .01 .01 .01 
.oo .oo .oo .oo .oo .oo .oo 
.oo .oo 

GREEN AND AMPT LOSS RATE 
STRTL .23 STARTING LOSS 

OTH .15 MOISTURE DEFICIT 
PSIF 8.50 UETTING FRONT SUCTION 

XKSAT .06 HYORAULIC CONDUCTIVITY 
RTlMP 27.00 PERCENT IMPERVIWS AREA 

CLARK UNITGRAPH 
TC .98 TIME OF CONCENTRATION 

R .79 STORAGE COEFFlClENI 

ACCUMULATED-AREA VS. TIME, 11 ORDINATES 
.O 5.0 16.0 30.0 65.0 77.0 84.0 

100.0 

UNlT HYOROGRAPH PARAMETERS 
CLARK TC= .98 HR, R= .79 HR 

SNYDER TP= .57 HR, CP= .4j 

UNlT HYOROGRAPH 
56 END-OF-PER100 ORDINATES 

4. 16. 34. 61. 99. 122. 125. 123. 
108. 102. 93. 84. 76. 68. 61. 55. 

40. 36. 33. 29. 26. 24. 21. 19. 

14. 13. 11. 10. 9. 8. 7. 7. 

5. 4. 4. 6 .  3 9  3. 3. 2. 
2. 2. 1. 1. 1. 1. 



HYDROGRAPH AT STATION A 

**tt***.*.l..*.*tttt***"".t*t**************"**.*.***"**"*"*"***.***,*,***.********.****"*.*"*n****"*"*******"*******. . 
DA MOW HRMN ORD R A I N  LOSS EXCESS COUP Q . OA MON HRMN OR0 R A I N  LOSS EXCESS 







23 KK * RTEA2 * B 
* * .....**. *.*.** 

CHANNEL RWTING TO SUB BASIN B NORMAL DEPTH CHANNEL RWTING 

29 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
9SCAL 0. HYOROGRAPH PLOT SCALE 

HYOROGRAPH RWTING OATA 

25 RS STORAGE RWTING 
NSTPS 4 NUMBER OF SUBREACHES 

ITYP FLOU TYPE OF INITIAL CONOlTlON 
RSVRlC .OO INITIAL CONDITION 

X .OO WORKING R AND D COEFFICIENT 

26 RC NORMAL DEPTH CHANNEL 

AWL .025 LEFT OVERBANK N-VALUE 
ANCH .015 MAIN CHANNEL N-VALUE 

ANR .025 RIGHT OVERBANK N-VALUE 
RLNTH 2650. REACH LENGTH 

SEL .0006 ENERGY SLOPE 
ELMAX 103.0 MAX. ELEV. FOR STORACE/WTFLOU CALCULATION 

CROSS-SECTION OATA 
- - -  LEFT OVERBANK - - -  + - - - - - -  MAlN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

28 RY ELEVATION 102.00 101.00 100.00 102.00 101.00 101.54 101.00 103.00 
27 RX DISTANCE 100.00 150.00 152.00 156.00 158.00 185.00 212.00 216.00 

CWPUTEO STORAGE-WTFLW-ELEVATION DATA 

STORAGE .OO .OO .01 .03 .05 .08 . I 1  .20 .51 1.07 
WTFLGU .OO .02 .ll .31 .67 1.21 1.97 2.01 5.24 12.82 

ELEVATION 100.00 100.16 100.32 100.47 100.63 100.79 100.95 101.11 101.26 101.42 

STORAGE 1.85 2.76 3.76 4.83 5.93 7.03 8.13 9.24 10.35 11.46 

OUTFLGU 26.75 49.04 77.50 113.23 157.28 207.05 262.21 322.53 387.81 457.85 
ELEVATION 101.58 101.74 101.89 102.05 102.21 102.37 102.53 102.68 102.84 103.00 

HYDROGRAPH AT STATION RTEA2 

DA MON HRMN ORD WTFLOU STORAGE 

...................................................................................................... 

t 

STAGE * OA MON HRMN OR0 WTFLGU STORAGE STAGE ' OA MOW HRMN ORD WTFLW STORAGE STAGE 
t 

100.0 ' 1 0820 101 7. .2 101.3 * 1 1640 201 0. .O 100.0 

100.0*  1 0 8 2 5 1 0 2  6. .1 101.3 * 1 1645 202 0. .O 100.0 

100.0' 1 0 8 3 0 1 0 3  6. .1 101.3 * 1 1650 203 0. .O 100.0 

100.0 1 0835 104 5. .1 101 .3*  1 1 6 5 5 2 0 4  0. .O 100.0 

100.0 ' 1 0840 105 5. 1 101.2 * 1 1700 205 0. .O 100.0 

100.0 * 1 0845 106 5. .1 1 0 1 . 2 "  1 1 7 0 5 2 0 6  . 0. .O 100.0 

100.0 ' 1 0850 107 4. .1 101.2 * 1 1710 207 0. .O 100.0 

100.0 * 1 0855 108 4. .1 101.2 * 1 1715 208 0. .O 100.0 





PEAK FLOU TIME MAXIMUM AVERAGE FLOU 

6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 

(CFS) 
112. 5.00 34. 9. 8. 8. 

(INCHES) 1.241 1.274 1.274 1.274 
(AC-FT) 17. 17. 17. 17. 

( STORAGE TlME MAXIWW AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

(FEET) (HR) 
102.05 5.00 101.52 100.53 100.51 100.51 

CUMULATIVE AREA = .25 SQ M! 

*** *** *** *** *** tt* tt* *** .*. t*" t.. t.. tt* *** *** *** *.* **. ttt t*. *.. *.* tt* *** **. *** *.. *.. .*. *** *** **. *.* e 



SUB-BASIN B 

6-HOUR RAINFALL, PATTERN NO. 2.00 WAS USED TO FINO TC & R FOR THlS BASlN 
THlS BASlN USED RAINFALL REDUCTION FACTOR OF .975 

L = 1.00 Kb = .050 Adj. S lope = 6.0 

40 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

35 BA SUBBASIN CHARACTERISTICS 
TAREA .32 SUBBASIN AREA 

PRECIPITATION DATA 

14 PB STORM 1.94 BASIN TOTAL PREClPlTATlON 

14 P I  INCREMENTAL PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.DO .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.DO .OO .OO .Ol .01 .01 .01 .01 .01 .03 
.03 .03 .06 .06 .06 .08 .08 .08 .05 .05 
.05 .02 .02 .02 .01 .01 .01 . 00 .oo . 00 
. 00 .oo .oo .oo .oo .oo .oo .oo .oo . 00 
.oo .oo 

36 LG GREEN AND AMPT LOSS RATE 
STRTL .50 STARTING LOSS 

DTH .24 MOISTURE DEFICIT 
PSlF 6.40 NETTING FRONT SUCTION 

XKSAT .16 HYDRAULIC CONDUCTIVITY 
RTIMP .OO PERCENT IMPERVIOUS AREA 

3 7  UC CLARK UNITGRAPH 
TC 1.41 TIME OF CONCENTRATION 

R 1.04 STORAGE COEFFICIENT 

38 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES 
.O 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 

100.0 

UNIT HYDROGRAPH PARAMETERS 
CLARK TC= 1.41 HR, R= 1.04 HR 

SNYDER TP= 1.19 HR, CP= .73 

UYlT HYDROGRAPH 
77 END-OF-PERIM) ORDINATES 

2. 5. 7. 9. 12. 15. 18. 24. 36. 56. 
82. 109. 126. 130. 130. 126. 120. 113. 104. 96. 



HYDROGRAPH AT STATION 8 

DA HON HRMN ORD RAIN LOSS EXCESS 

................................................................................... 

* 
CfflP 0 t OA HON HRHN ORD RAIN LOSS EXCESS CWP 0 

* 
0. • 1 1230 151 .OO .OO .OO 0. 
0. • 1 1 2 3 5 1 5 2  .OO .OO .OO 0. 
0. t 1 1 2 4 0 1 5 3  .OO .OO .OO 0. 
0, t 1 1245 154 .OO .OO .OO 0. 
0. • 1 1 2 5 0 1 5 5  .OO .OO .OO 0. 
0. t 1 1255 156 .OO .OO .OO 0. 
0. t 1 1300 157 .OO .OO .OO 0. 
0. • 1 1305 158 .OO .OO .OO 0. 

0. t 1 1310 159 .OO .OO .OO 0. 
0. t 1 1315 160 .OO .OO .OO 0. 
0. 1 1320 161 .OO .OO .OO 0. 
0. 1 1325 162 .OO .OO .OO 0. 
0. 1 1 3 3 0 1 6 3  .OO .OO .OO 0. 
0. t 1 1 3 3 5 1 6 4  .OO .OO .OO 0. 
0. 1 1340 165 .OO .OO .OO 0. 

0. t 1 1345 166 .OO .OO .OO 0. 
0. t 1 1350 167 .OO .OO .OO 0. 
0. * 1 1355 168 .OO .OO .OO 0. 
0. t 1 1400 169 .OO .OO .OO 0. 
0. t 1 1 4 0 5 1 7 0  .OO .OO .OO 0. 
0. * 1 1410 171 .OO .OO .OO 0. 
0. * 1 1415 172 .OO .OO .OO 0. 

0. t 1 1420 173 .OO .OO .OO 0. 
0. * 1 1 4 2 5 1 7 4  .OO .OO .OO 0. 
0. * 1 1430 175 .OO .OO .OO 0. 
0. t 1 1435 176 .OO .OO .OO 0. 
0. * 1 1 4 4 0 1 7 7  .OO .OO .OO 0. 
0. • 1 1 4 4 5 1 7 8  .OO .OO .OO 0. 
0. a 1 1450 179 .OO .OO .OO 0. 
0. t 1 1455 180 .OO .OO .OO 0. 
0. * 1 1500 181 .OO .OO .OO 0. 
0. * 1 1505 182 .OO .OO .OO 0. 
0. * 1 1510 183 .OO .OO .OO 0. 

0. t 1 1515 184 .OO .OO .OO 0. 
0. 1 1520 185 .OO .OO .OO 0. 
0. * 1 1525 186 .OO .OO .OO 0. 
0. 1 1530 187 .OO .OO .OO 0. 
0. 1 1535 188 .OO .OO .OO 0. 
0. t 1 1540 189 .OO .OO .OO 0. 
0. t 1 1545 190 .OD .OO .OO 0. 
0. 1 1550 191 .OO .OO .OO 0. 

0. • 1 1555 192 .OO .OO .OO 0. 
0. a 1 1 6 0 0 1 9 3  .OO .OO .OO 0. 

0. 1 1 6 0 5 1 9 4  .OO .OO .OO 0. 

0. * 1 1610 195 .OO .OO .OO 0. 





TOTAL RAINFALL = 1.94 ,  TOTAL LOSS = 1.42,  TOTAL EXCESS = . 5 2  

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-UR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

6 2 .  5 . 1 7  1 8 .  4 .  4. 4 .  
(INCHES) . 5 1 4  . 5 1 6  . 5 1 6  . 5 1 6  

(AC-FT) 9. 9. 9. 9 .  

CUMULATIVE AREA = . 3 2  SO M I  



* * 
41 KK * AB ' 

* * 
*.*,***,*.**** 

COMBINE SUB-BASIN B UlTH RWTEO SUB-BASIN A 

44 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

43 HC HYOROGRAPH COMBINATION 
ICWP 2 NUMBER OF HYDROGRAPHS TO COHBINE 

HYOROGRAPH AT STATION AB 
sun oF 2 HVOROGRAPHS 

ORD FLOW * DA MON HRMN ORD 
* 

1 0. * 1 0615 76 
2 0. * 1 0620 77 
3 0. 1 0625 78 
4 0. * 1 0630 79 
5 0. * 1 0635 80 
6 0. * 1 0640 81 

7 0. * 1 0645 82 
8 0. * 1 0650 83 
9 0. * 1 0655 84 

10 0. * 1 0700 85 

11 0. * 1 0705 8 6  
12 0. 1 0710 8 7  

13 0. * 1 0715 88 
14 0. * 1 0720 89 
15 1. * 1 0725 90 
16  1. ' 1 0730 91 
17  1. * 1 0735 92 
18 1. * 1 0740 93 
19  1. ' 1 0745 94 
20 2. * 1 0750 95 
21 2. * 1 0755 96 

22 2. 1 0800 97 
23 2. * 1 0805 98 
24 2. * 1 0810 99 
25 2. * 1 0815 100 
26 2. * 1 0820 101 
2 7  2. * 1 0825 102 
28 2. 1 0830 103 

FLOU 

69. 
64. 
59. 
54. 
50. 
46. 
43. 
40. 
38. 
35. 
33. 
30. 
28. 
26. 
24. 
22. 
20. 
19. 
18. 
16. 
15. 

14. 
13. 
12. 
11. 
10. 
9. 

9. 

* OA MON HRMN 
* 

1 1230 
1 1235 
1 1240 

* 1 1245 
* 1 1250 
* 1 1255 

1 1300 

1 1305 
* 1 1310 
* 1 1315 

* 1 1320 
* 1 1325 

* 1 1330 
* 1 1335 
* 1 1340 
+ 1 1345 

1 1350 
* 1 1355 
* 1 1400 
* 1 1405 
* 1 1410 

* 1 1415 
1 1420 

* 1 1425 
1 1430 
1 1435 

* 1 1440 
* 1 1445 

FLOU 

0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 
0. 

* OA MON HRMN OR0 
* 
* 1 1845 226 
* 1 1850 227 
* 1 1855 228 

1 1900 229 
* 1 1905 230 
* 1 1910 231 

1 1915 232 

1 1920 233 
1 1925 234 

* 1 1930 235 
* 1 1935 236 
* 1 1940 237 
* 1 1945 238 
* 1 1950 239 
* 1 1955 240 
* 1 2000 241 
* 1 2005 242 
* 1 2010 243 
* 1 2015 244 
* 1 2020 245 
* 1 2025 246 
* 1 2030 247 
* 1 2035 248 

* 1 2040 249 
* 1 2045 250 
* 1 2050 251 

* 1 2055 252 
* 1 2100 253 

FLOU 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 

0. 
0. 
0. 

0. 
0. 



PEAK FLOU TIME MAXIMUM AVERAGE FLW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

172. 5.08 51. 13. 13. 13. 
(INCHES) .835 ,851 .851 .851 

(AC-FT) 25. 26, 26. 26. 

CUMULATIVE AREA = .57 SO MI 



* * 
45 KK * RTEAB * 2C 

* " 
*******.*.***. 

ROUTE COMBINED HYDROGRAPH TO SUB BASIN C 

51 KO WTPUT CONTROL VARIABLES 
lPRN1 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

47  RS STORAGE RWTING 
NSTPS 4 NUMBER OF SUBREACHES 

ITYP FLOW TYPE OF INITIAL CONDITION 
RSVRIC .OO INITIAL CONOlTlON 

X .OO WORKING R AND D COEFFICIENT 

48 RC NORMAL DEPTH CHANNEL 
AWL .025 LEFT OVERBANK N-VALUE 

ANCH .015 MAIN CHANNEL N-VALUE 
ANR .025 RIGHT OVERBANK U-VALUE 

RLNTH 2650. REACH LENGTH 
SEL .0006 ENERGY SLOPE 

ELMAX 103.0 MAX. ELEV. FOR STORAGE/WTFLOU CALCULATION 

CROSS-SECTION DATA 
- - -  LEFT OVERBANK - - -  + - - - - - -  MAlN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

50 R Y  ELEVATION 102.00 101.00 100.00 102.00 101.00 101.54 101.00 103.00 
49 RX DISTANCE 100.00 150.00 152.00 156.00 158.00 185.00 212.00 216.00 

CWPUTEO STORAGE-WTFLOW-ELEVATION DATA 

STORAGE .OO .OO .01 .03 .05 .08 .ll .20 .51 1.07 

WTFLOU .OO .02 .ll .31 .67 1.21 1.97 2.01 5.24 12.82 

ELEVATION 100.00 100.16 100.32 100.47 100.63 100.79 100.95 101.11 101.26 101.62 

STORAGE 1.85 2.76 3.76 4.83 5.93 7.03 8.13 9.24 10.35 11.46 

WTFLOU 26.75 49.04 77.50 113.23 157.28 207.05 262.21 322.53 387.81 457.85 

ELEVATION 101.58 101.74 101.89 102.05 102.21 102.37 102.53 102.68 102.84 103.00 

HYDROGRAPH AT STATION RTEAB 





PEAK FLOW TIME MAXIMUM AVERAGE FLMJ 
6-HR 24-HR 72-HR 24 

(CFS) (HR) 
(CFS) 

166.  5 . 4 2  51. 1 3 .  13. 
(INCHES) .830 ,851 .851 

(AC-FT) 25. 26. 26. 

PEAK STORAGE TlME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME M A X I ~ U ~  AVERAGE STAGE 

(FEET) (HR) 
102.24 5 . 4 2  



CUMULATIVE AREA = .57 SO MI 

tt* .** tt* "t. *** *** .** *** t*. tt* *** t*. t*. *** .t* t*. *** ..* *** tt* tt* .** .** **I *** tt* *.* *** .** *** t*. t*. *** * 
**********.*.* 
" t 

52 KK * C t 

* 
*******.*.*,** 

SUB-BASIN C 
6-HWR RAINFALL, PATTERN NO. 2.00 UAS USEO TO FINO TC 8 R FOR THlS BASIN 
THlS BASIN USEO RAINFALL REDUCTION FACTOR OF ,975 

L = 1.00 Kb = .049 Adj. S lope = 10.0 

62 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0. HYOROGRAPH PLOT SCALE 

SUBBASIN RUNOFF OATA 

57 BA SUBBASIN CHARACTERISTICS 
TAREA .45 SUBBASIN AREA 

PREClPlTATlON OATA 

14 PB STORM 1.94 BASIN TOTAL PRECIPITATION 

14 P I  INCREMENTAL 
.oo 
.oo 
.oo 
.oo 
.03 
.05 
.oo 
.oo 

PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo 
.oo .oo . 00 .oo .oo .oo .oo 
.oo .oo .01 .O1 .01 .01 .Ol 
.03 .06 .06 .06 .08 .08 .08 

.02 .02 .02 .01 .01 . O l  .oo 

.oo .oo . 00 .DO .oo .oo .oo 

.oo 

I LG GREEN AN0 AMPT LOSS RATE 
STRTL .50 STARTING LOSS 

OTH .15 MOISTURE DEFICIT 
PSlF 7.60 WETTING FRONT SUCTION 

XKSAT .08 HYDRAULIC CONOUCTlVlTY 
RTlMP .OO PERCENT IMPERVIOUS AREA 

59 UC CLARK UNITGRAPH 
TC .98 TIME OF CONCENTRATION 

R .57 STORAGE COEFFICIENT 

60 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES 

.O 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
100.0 



UNIT HYOROGRAPH PARAMETERS 
CLARK TC= .98 HR, R= .57 HR 

SNYDER TP= .82 HR, CP= .86 

UNIT HYOROGRAPH 
44 ENO-0F.PERIM ORDINATES 

6. 16. 23. 33. 46. 70. 127. 220. 292. 309. 

297. 273. 242. 209. 180. 156. 135. 116. 100. 87. 

75. 65. 56. 48. 42. 36. 31. 27. 23. 20. 

17. 15. 13. 11. 10. 8. 7. 6. 5. 5. 

4. 3. 3. 3. 

HYOROGRAPH AT STATION C 

t,**.****************,"".*.***********t*ttt**t*ttt**********.ttt.t*ttttttttt**.******~**.****t*"*.**.t"*"*****tttt*.*******.*****"" 

" 
DA MON HRMN OR0 RAIN LOSS EXCESS COMP Q * OA MON HRMN OR0 RAIN LOSS EXCESS COWP Q 

* 
1 0000 1 .OO .OO .OO 0. * 1 1230 151 .OO .OO .OO 0. 
1 0005 2 .01 .01 .OO 0. e 1 1235 152 .OO .OO .OO 0. 
1 0010 3 .01 .01 .OO 0. * 1 1240 153 .OO .OO .OO 0. 
1 0015 4 .01 .01 .00 0. " 1 1 2 4 5 1 5 4  .OO .OO .OO 0. 
1 0020 5 .OO .OO .OO 0. * 1 1250 155 .OO .OO .OO 0. 
1 0025 6 .OO .OO .OO 0. * 1 1255 156 .OO .OO .OO 0. 
1 0030 7 .OO .OO .OO 0. " 1 1 3 0 0 1 5 7  .OO .OO .OO 0. 
1 0035 8 .01 .01 .OO 0. t 1 1305 158 .OO .OO .OO 0. 
1 0040 9 .01 .01 .OO 0. * 1 1310 159 .OO .OO .OO 0. 
1 0045 10 .01 .01 .OO 0. t 1 1315 160 .OO .OO .OO 0. 
1 0050 11 .01 .01 .OO 0. = 1 1320 161 .OO .OO .OO 0. 
1 0055 12 .01 .01 .OO 0. 1 1 3 2 5 1 6 2  .OO .OO .OO 0. 

1 0100 13 .01 .01 .OO 0. * 1 1 3 3 0 1 6 3  .OO .OO .OO 0. 

1 0105 14 .01 .01 .OO 0. * 1 1335 164 .OO .OO .OO 0. 

1 0110 15 .01 .01 .OO 0. e 1 1340 165 .OO .OO .OO 0. 

1 0115 16 .01 .01 .OO 0. * 1 1 3 4 5 1 6 6  .OO .OO .OO 0. 

1 0120 17 .01 .01 .OO 0. 1 1 3 5 0 1 6 7  .OO .OO .OO 0. 

1 0125 18 .01 .01 .OO 0. ,, 1 1 3 5 5 1 6 8  .OO .OO .OO 0. 

1 0130 19 .01 .01 .OO 0. " 1 1 4 0 0 1 6 9  .OO .OO .OO 0. 

1 0135 20 .01 .01 .OO 0. * 1 1 4 0 5 1 7 0  .OO .OO .OO 0. 

1 0140 21 .01 .01 .OO 0. * 1 1410 171 .OO .OO .OO 0. 

1 0145 22 .01 .01 .OO 0. * 1 1415 172 .OO .OO .OO 0. 

1 0150 23 .01 .01 .OO 0. * 1 1420 173 .OO .OO .OO 0. 

1 0155 24 .Of .01 .OO 0. * 1 1425 174 .OO .OO .OO 0. 

1 0200 25 . O l  .01 .OO 0. * 1 1 4 3 0 1 7 5  .OO .OO .OO 0. 

1 0205 26 .01 .01 .OO 0. * 1 1 4 3 5 1 7 6  .OO .OO .OO 0. 

1 0210 27 0 .01 .OO 0. * 1 1440 177 .OO .OO .OO 0. 

1 0215 28 .01 .01 .OO 0. * 1 1 4 4 5 1 7 8  .OO .OO .OO 0. 

1 0220 29 .01 .01 .OO 0. 1 1450 179 .OO .OO .OO 0. 

1 0225 30 .01 .01 .OO 0. " 1 1455 180 .OO .OO .OO 0. 

1 0230 31 .01 .01 .OO 0. * 1 1500 181 .OO .OO .OO 0. 

1 0235 32 .01 .01 .OO 0. * 1 1505 182 .OO .OO .OO 0. 

1 0240 33 .01 .01 .OO 0. • 1 1510 183 .OO .OO .OO 0. 

1 0245 34 .01 .01 .OO 0. 1 1515 184 .OO .OO .OO 0. 

1 0250 35 .01 .01 .OO 0. t 1 1520 185 .OO .OO .OO 0. 

1 0255 36 .01 . O l  .OO 0. t 1 1525 186 .OO .OO .OO 0. 

1 0300 37 .01 . O l  .DO 0. • 1 1530 187 .OO .OO .OO 0. 

1 0305 38 .03 .03 .OO 0. t 1 1 5 3 5 1 8 8  .OO .OO .OO 0. 

1 0310 39 .03 .03 .OO 0. . 1 1 5 4 0 1 8 9  .OO .OO .OO 0. 

1 0315 40 .03 .03 .OO 0. 1 1 5 4 5 1 9 0  .OO .OO .OO 0. 







(INCHES) .769 ,769 ,769 ,769 
(AC-FT) 18. 18. 18. 18. 

CUMULATIVE AREA = .45 SO MI 

*.*.*.**.***.* 
" " 

63 KK * ABC * 
t 

***.***.****** 
COHBINE SUB-BASIN C WITH MAINSTREAM HYOROCRAPH 

66 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

65 HC HYDROGRAPH COMBINATION 
ICWP 2 NUMBER OF HYOROGRAPHS TO COMBINE 

HYOROGRAPH AT STATION ABC 
SUM OF 2 HYDROGRAPHS 

.... t*.t**...t.t.*tt"t""""...*...**.***t***t****.*"*****"**"**"*".""*tttttt**t*.******tt"**"*.tt"t.*tt**.*************""********..* 
" . * 

OA MOM HRMN OR0 FLOU * OA MON HRUN OR0 FLOU * OA MON HRUN OR0 FLOU * OA WON HRMN OR0 FLW 
* . * 

1 0000 1 0. * 1 0615 76 120. ' 1 1230 151 0. * 1 1 8 4 5 2 2 6  0. 

1 0005 2 0. * 1 0620 77 110. ' 1 1235 152 0 * 1 1850 227 0. 

1 0010 3 0. * 1 0625 78 101. ' 1 1240 153 0. 1 1855 228 0. 

1 0015 4 0. * 1 0630 79 93. * 1 1245 154 0. * 1 1900 229 0. 

1 0020 5 0. * 1 0635 80 86. 1 1250 155 0. * 1 1905 230 0. 

1 0025 6 0. 1 0640 81 80. 1 1255 156 0. 1 1910 231 0. 

1 0030 7 0. * 1 0645 82 74. * 1 1300 157 0. * 1 1915 232 0. 

1 0035 8 0. * 1 0650 83 68. * 1 1305 158 0. * 1 1920 233 0. 

1 0040 9 0. 1 0655 84 63. * 1 1310 159 0. * 1 1925 234 0. 

1 0045 10 0. * 1 0700 85 58. * 1 1315 160 0. * 1 1930 235 0. 

1 0050 11 0. * 1 0705 86 54. * 1 1320 161 0. * 1 1935 236 0. 

1 0055 12 0. * 1 0710 87 50. * 1 1325 162 0. * 1 1940 237 0. 

1 0100 13 0. * 1 0715 88 47. * 1 1330 163 0. * 1 1945 238 0. 

1 0105 14 0. * 1 0720 89 44. * 1 1335 164 0. * 1 1950 239 0. 

1 0110 15 0. 1 0725 90 40. * 1 1340 165 0. * 1 1955 240 0. 

1 0115 16 0. * 1 0730 91 37. * 1 1345 166 0. * 1 2000 241 0. 

1 0120 17 0. * 1 0735 92 34. 1 1350 167 0. 1 2005 242 0. 

1 0125 18 0. * 1 0740 93 32. 1 1355 168 0. * 1 2010 243 0. 

1 0130 19 0. * 1 0745 94 29. * 1 1400 169 0. * 1 2015 244 0. 

1 0135 20 0. * 1 0750 95 27. * 1 1405 170 0. 1 2020 245 0. 

1 0140 21 0. 1 0755 96 26. 1 1410 171 0. * 1 2025 246 0. 

1 0145 22 0. * 1 0800 97 25. 1 1415 172 0. * 1 2030 247 0. 

1 0150 23 1. * 1 0805 98 23. * 1 1420 173 0. * 1 2035 248 0. 



PEAK FLOU T I M E  MAXIMUM AVERAGE FLOU 

6 -HR 24-HR 72 -HR 



(INCHES) ,799 .815 ,815 .815 
(AC-FT) 4C. 44. 44. 44. 

CUMULATIVE AREA = 1.02 SP MI 

*.************ 
" 

67 KK * RTEAB * C20 
* . 
*.************ 

RWTE COMBINED HYDROGRAPH TO SUB BASIN D 

TJ KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
1 PLOT 0 PLOT CONTROL 
PSCAL 0. HYOROGRAPH PLOT SCALE 

HYOROORAPH RWTING OATA 

69 RS STORAGE RWTlNG 
NSTPS 3 NUMBER OF SUBREACHES 

ITYP FLOW TYPE OF INITIAL CONDITION 
RSVRIC .OO INITIAL CONDITION 

X .OO VORKlNG R AND 0 COEFFICIENT 

70 RC NORMAL DEPTH CHANNEL 
ANL .025 LEFT OVERBANK N-VALUE 

ANCH .015 MAIN CHANNEL N-VALUE 
ANR .025 RIGHT OVERBANK N-VALUE 

RLNTH 4150. REACH LENGTH 
SEL .0011 ENERGY SLOPE 

ELMAX 104.8 MAX. ELEV. FOR STORAGEIWTFLOU CALCULATION 

CROSS-SECTION OATA 
-. - LEFT OVERBANK - - -  + - - - - - -  MAlN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

2 RY ELEVATION 102.00 101.00 100.00 102.00 101.00 101.88 102.76 104.76 
1 RX DISTANCE 100.00 150.00 152.00 156.00 158.00 202.00 246.00 250.00 

COWPUTED STORAGE-WTFLW-ELEVATION DATA 

STORAGE .OO . O l  .05 .ll .19 .60 1.64 3.29 5.57 8.30 
WTFLW .OO .08 .49 1.41 3.01 5.81 20.46 51.04 106.18 195.77 

ELEVATION 100.00 100.25 100.50 100.75 101.00 101.25 101.50 101.75 102.00 102.25 

STORAGE 11.33 14.66 18.15 21.66 25.17 28.70 32.23 35.79 39.35 42.92 
WTFLOV 309.64 447.95 614.54 803.98 1014.78 1245.86 1496.36 1765.55 2052.82 2357.65 

ELEVATION 102.51 102.76 103.01 103.26 103.51 103.76 104.01 104.26 104.51 104.76 

................................................................................................................................... 

HYOROGRAPH AT STATION RTEAB 
* 



04 MOU HRMU OR0 WTFLOU STORAGE 

,****.* .*.*t*.**...*.*t*t"*""*"*t""****t* . 
STAGE * OA MOW HRMN OR0 WTFLOU STORAGE 

* 
100.0 * 1 0820 101 33. .8 
100.0' 1 0825102 31. .7 

100.0 * 1 0830 103 29. .7 
100.0' 1 0835104 27. .7 

100.0' 1 0840105 26. .6 

100.0 ' 1 0845 106 24. .6 
100.0 ' 1 0850 107 23. .6 
100.0 1 0855 108 22. .6 

100.0' 1 0900109 21. .5 
100.0 1 0905 110 20. .5 
100.0 * 1 0910 111 19. .5 
100.0 1 0915 112 18. .5 
100.0 * 1 0920 113 17. .5 
100.0 * 1 0925 114 16. .4 
100.0 ' 1 0930 115 15. .4 
100.0 * 1 0935 116 15. .4 
100.0 * 1 0940 117 14. .4 
100.0 ' 1 0945 118 13. .4 
100.0 1 0950 119 12. .4 
100.0 * 1 0955 120 12. .3 
100.0 ' 1 1000 121 11. .3 
100.0 1 1005 122 11. .3 
100.0 * 1 1010 123 10. .3 
100.0 * 1 1015 124 9. .3 
100.0 * 1 1020 125 9. .3 
100.1 ' 1 1025 126 8. .3 
100.1 * 1 1030 127 8. .2 
100.3 1 1035 128 7. .2 
100.3 1 1040 129 7. .2 
100.4 1 1045 130 7. .2 
100.4 * 1 1050 131 6. .2 
100.5 * 1 1055 132 6. .2 
100.6 * 1 1100 133 6. .2 
100.6 * 1 1105 134 6. .2 
100.6 * 1 1110 135 6. .2 
100.7 * 1 1115 136 6. .2 
100.7 * 1 1120 137 5. .2 
100.7 1 1125 138 5. .2 
100.8 ' 1 1130 139 5. .2 
100.8 1 1135 140 5. .2 
100.8 * 1 1140 141 5. .2 
100.8 * 1 1145 142 5. .1 
100.8 ' 1 1150 143 5. .1 
100.8 ' 1 1155 144 4. .1 
100.8 * 1 1200 145 4. .I 
100.8 ' 1 1205 146 4. .1 
100.8 * 1 1210 147 3. .1 
100.9 1 1215 148 3. .1 
100.9 * 1 1220 149 3. .1 
100.9 ' 1 1225 150 2. .O 

101.0 * 1 1230 151 2. .O 
101.0 ' 1 1235 152 1. .O 
101.1 ' 1 1240 153 1. .O 

101.2 * 1 1245 154 1. .O 

101.3 * 1 1250 155 1. .O 

*****t,**t**.,*****tt**t. 

t 

STAGE * DA MOW HRMN OR0 
* 

101.6 ' 1 1640 201 
101.6 * 1 1645 202 
101.6 * 1 1650 203 

101.6 * 1 1655 204 
101.5 * 1 1700 205 
1 0 1 .  1 1705206 
101.5 ' 1 1710 207 
101.5 1 1715 208 
101.5* 1 1720209 
101.5 * 1 1725 210 
101.5 ' 1 1730 211 
101.5 * 1 1735 212 
101.4 ' 1 1740 213 

101.4 ' 1 1745 214 
101.4 * 1 1750 215 
101.4 * 1 1755 216 
101.4 ' 1 1800 217 
101.4 * 1 1805 218 
101.4 * 1 1810 219 
101.4 ' 1 1815 220 
101.3 * 1 1820 221 
101.3 ' 1 1825 222 
101.3 * 1 1830 223 
101.3' 1 1835224 
101.3 1 1840 225 
101.3 * 1 1845 226 
101.3 ' 1 1850 227 
101.3 * 1 1855 228 
101.3 ' 1 1900 229 
101.3 ' 1 1905 230 
101.3 ' 1 1910 231 
101.3 ' 1 1915 232 
101.3 ' 1 1920 233 
101.3 ' 1 1925 234 
101.2 * 1 1930 235 
101.2 ' 1 1935 236 
101.2 1 1940 237 
101.2 * 1 1945 238 
101.2 ' 1 1950 239 
101.2 * 1 1955 240 
101.2 ' 1 2000 241 
101.2 ' 1 2005 242 
101.1 1 2010 243 
101.1 * 1 2015 244 
101.1 * 1 2020 245 
101.1 * 1 2025 246 
101.0 * 1 2030 247. 
101.0 1 2035 248 
100.9 * 1 2040 249 
100.8 ' 1 2045 250 

100.8 * 1 2050 251 
100.7 ' 1 2055 252 
100.6 * 1 2100 253 
100.6 1 2105 254 

100.6 * 1 2110 255 

I*******., 

WTFLOU 

0. 
0. 

0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 

0. 

b...... ttl 

STORAGE 
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.O 

.o 

.O 

.o 

.o 

.O 

.O 

.O 

.o 

.o 

.o 

r.****** 

STAGE 

100.1 
100.1 
100.1 
100.0 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

100.0 
100.0 

100.0 
100.0 
100.0 
100.0 



PEAK FLOU TIME MAXIMUM AVERAGE FLW 
6.HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS3 

266. 5.50 87. 22. 22. 22. 
(INCHES) .792 .815 .815 .a15 

(AC-FT) 43. 41. 11. 44. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAOE 
6-HR 24-HR 72-HR 24.92-HR 



' 8 ,  ! 
PEAK STAGE T IME M A X ~ M U M  AVERAGE STAGE 

6.HR 24-HR 72-HR 24.92-HR 

(FEET) (HR) . . . . 
102.41 5.50 1 0 1 . 8 0  1 0 0 . 6 7  100 .64  1 0 0 . 6 4  

CUMULATIVE AREA = 1 .02  SO M I  

I*.*t*t******* . " 
74 KK * D * 

* * 
************** 

SUB-BASIN D 
6 - H W R  RAINFALL,  PATTERN NO. 2.00 UAS USED TO F IND TC & R FOR T H I S  B A S l N  
T H I S  B A S l N  USE0 RAINFALL  REDUCTION FACTOR OF .975  

L = 1.80 K b  = .048  A d j .  S l o p e  = 5.5 

8 4  KO W T P U T  CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
]PLOT 0 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

7 9 8 .  SUBBASIN CHARACTERISTICS 
TAREA .69 SUBBASIN AREh 

P R E C I P I T A T I O N  DATA 

1 4  PB STORM 1 . 9 4  B A S I N  TOTAL P R E C l P l T A T l O N  

14 P I  INCREMENTAL P R E C I P I T A T I O N  PATTERN 
.oo .oo . 00 .oo . 00 .oo .oo .oo .oo .oo 
.00 .oo .oil . 00 . 00 .oo . 00 .oo .oo .oo 
.oo .oo . 00 .oo .oo .oo .oo .oo .oo .oo 
.OO .OO . 00 .Ol  .01 .01 .01 .O1 .O1 . 0 3  
.03 . 0 3  .06 .06 .06 .08  .08 . 0 8  .05 .05 
.05 . 0 2  .02 .02 .01 .01 .01 .OO .OO .OO 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo 

8 0  LG GREEN AND AMPT LOSS RATE 
STRTL . 2 7  STARTING LOSS 

OTH .25 MOISTURE D E F I C I T  
P S l F  3 .60  UETT lNG FRONT SUCTION 

XKSAT .15 HYDRAULIC CONDUCTlVlTY 
RT lMP 23.00 PERCENT I M P E R V l W S  AREA 

8 1  UC CLARK UNITGRAPH 
TC 1.50 T I M E  OF CONCENfkATlON 

R 1.15 STORAGE COEFFICIENT 

ACCUMULATEO-AREA VS. TIME, 11 ORDINATES 



UNlT HYDROGRAPH PARAMETERS 
CLARK TC. 1.50 HR, R= 1.15 HR 

SNYDER TP= 1.28 HR, CP= .72 

UNlT HYOROCRAPH 
85 END-OF-PERIM ORDINATES 

21. 27. 33. 
258. 256. 249. 
147. 137. 127. 
71. 66. 62. 
34. 32. 30. 
17. 16. 14. 
8. 8. 7. 
4. 4. 3. 
2. 

HYOROCRAPH AT STATION 0 

I**************.***.*t****.....tttt*ttt*tt*t*ttttt*t.*ttt*t*t*ttt*t*ttt*t*tttttt*t*.ttt*t*t*tt*t***tt*.*t*t**.*t****""""*.**""*""** 

OA MOW HRMN OR0 RAIN LOSS EXCESS CfflP 0 * OA MON HRUN OR0 RAIN LOSS EXCESS CfflP 0 
* 

1 0000 1 .OO .OO .OO 0. t 1 1230 151 .OO .OO .OO 0. 
1 0005 2 .01 .OO .OO 0. * 1 1235 152 .OO .OO .OO 0. 
1 0010 3 0 .OO .OO 0. * 1 1240 153 .OO .OO .OO 0. 
1 0015 4 .01 .OO .OO 0. e 1 1 2 4 5 1 5 4  .OO .OO .OO 0. 

1 0020 5 .OO .OO .OO 0. t 1 1 2 5 0 1 5 5  .OO .OO .OO 0. 

1 0025 6 .OO .OO .OO 0. t 1 1 2 5 5 1 5 6  .OO .OO .OO 0. 

1 0030 7 .OO .OO .OO 0. * 1 1300 157 .OO .OO .OO 0. 

1 0035 8 .01 .OO .OO 0. * 1 1305 158 .OO .OO .OO 0. 

1 0040 9 . O l  .OO .OO 0. t 1 1310 159 .OO .OO .OO 0. 
1 0045 10 .01 .OO .OO 0. • 1 1315 160 .OO .OO .OO 0. 

1 0050 11 .01 .OO .OO 0. a 1 1320 161 .OO .OO .OO 0. 

1 0055 12 .01 .OO .OO 1. * 1 1325 162 .OO .OO .OO 0. 
1 0100 13 .O1 .OO .OO 1. * 1 1330 163 .OO .OO .OO 0. 

1 0105 14 .01 .OO .OO 1. * 1 1335 164 .OO .OO .OO 0. 
1 0110 15 .01 .OO .OO 1. a 1 1 3 4 0 1 6 5  .OO .OO .OO 0. 

1 0115 16 .01 .OO .OO 2. * 1 1345 166 .OO .OO .OO 0. 

1 0120 17 .01 .OO .OO 2. * 1 1 3 5 0 1 6 7  .OO .OO .OO 0. 

1 0125 18 .01 .OO .OO 2. t 1 1355 168 .OO .OO .OO 0. 

1 0130 19 .01 .OO .OO 3. * 1 1400 169 .OO .OO .OO 0. 

1 0135 20 .01 .OO .OO 3. t 1 1 4 0 5 1 7 0  .OO .OO .OO 0. 

1 0140 21 .O1 .OO .OO 3. t 1 1410 171 .OO .OO .OO 0. 

1 0145 22 .01 .OO .OO 4. t 1 1415 172 .OO .OO .OO 0. 

1 0150 23 .01 .OO .OO 4. * 1 1 4 2 0 1 7 3  .OO .OO .OO 0. 
1 0155 24 .01 .OO .OO 4. . 1 1 4 2 5 1 7 4  .OO .OO .OO 0. 

1 0200 25 .01 .OO .OO 4. t 1 1430 175 .OO .OO .OO 0. 

1 0205 26 .01 .OO .OO 5. . 1 1435 176 .OO .OO .OO 0. 

1 0210 27 .01 .OO .OO 5. * 1 1440 177 .OO .OO .OO 0. 

1 0215 28 .01 .OO .OO 5. * 1 1 4 4 5 1 7 8  .OO .OO .OO 0. 

1 0220 29 .O1 . O l  .OO 5. t 1 1450 179 .OO .OO .OO 0. 

1 0225 30 .01 .01 .OO 5. t 1 1455 180 .OO .OO .OO 0. 

1 0230 31 .01 .01 .OO 5. t 1 1500 181 .OO .OO .OO 0. 







TOTAL RAINFALL = 1.94, TOTAL LOSS = .89, TOTAL EXCESS = 1.05 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

217. 5.25 75. 19. 19. 19. 

(INCHES) 1.007 1.047 1.047 1.047 
(AC-FT) 37. 38. 38. 38. 

CUMULATIVE AREA = .69 SO MI 

***.********** . * 
85 KK * RTED * 

* " 
***********..* 

RWTE SUB BASIN D THRWGH RESERVOIR TO REMOVE DEVELOPED AREA STORAGE 

92 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 

HYOROGRAPH RWTING DATA 

8 7  RS STORAGE RWTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC .00 INITIAL CONDITION 

X .00 WORKING R AND D COEFFICIENT 

88 SV STORAGE .O 10.0 20.0 30.0 35.3 37.7 40.0 

89 SE ELEVATION 100.00 101.00 102.00 103.00 104.00 104.50 105.00 

90 SO DISCHARGE 0. 0. 0. 0. 0. 1500. 3000. 

91 SE ELEVATION 100.00 101.00 102.00 103.00 104.00 104.50 105.00 

COMPUTED STORAGE-WTFLOW-ELEVATION DATA 

STORAGE .OO 10.00 20.00 30.00 35.29 37.65 40.00 
WTFLW .OO . 00 .OO .OO .OO 1500.00 3000.00 

ELEVATION 100.00 101.00 102.00 103.00 104.00 104.50 105.00 

*** WARNING "* MmlFlED PULS RWTING MAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETWEEN 0. TO 3000. 

THE ROUTED HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TlME INTERVAL OR INCREASING STOR/\GE (USE A LONGER REACH.) 



HYOROGRAPH AT STAT ION UTE0 

OA HON HRMN OR0 WTFLOU S TORAGE 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.o 

.1 

.1 

.1 

.1 

.1 

.2 

.2 

.2 

.2 

.3 

.3 

.3 

.4 

.4 

.4 

.5 

.5 

.6 

.6 

.6 

.7 

.7 

.8 

.8 

.9 

.9 
1 .o 
1.0 
1.1 
1.1 
1.2 
1.3 
1.5 

1.6 
1.8 

2.1 

STAGE * OA MOW HRHN OR0 
t 

100.0 ' 1 0820 101 
100.0 * 1 0825 102 
100.0* 1 0830103 
100.0 * 1 0835 104 
100.0 1 0840 105 
100.0 * 1 0845 106 
100.0 ' 1 0850 107 
100.0 ' 1 0855 108 
100.0' 1 0900109 
100.0 * 1 0905 110 
100.0 * 1 0910 111 
100.0 ' 1 0915 112 
100.0 * 1 0920 113 
100.0 ' 1 0925 114 
100.0 ' 1 0930 115 
100.0 * 1 0935 116 
100.0 . 1 0940 117 
100.0 * 1 0945 118 
100.0 * 1 0950 119 
100.0 1 0955 120 
100.0 * 1 1000 121 
100.0 ' 1 1005 122 
100.0 * 1 1010 123 
100.0 * 1 1015 124 
100.0 ' 1 1020 125 
100.0 ' 1 1025 126 
100.0 * 1 1030 127 
100.0 * 1 1035 128 
100.0 * 1 1040 129 

100.0 1 1045 130 
100.0 1 1050 131 
100.0 1 1055 132 
100.1 * 1 1100 133 
100.1 * 1 1105 134 
100.1 * 1 1110 135 
100.1 1 1115 136 
100.1 * 1 1120 137 
100.1 * 1 1125 138 
100.1 * 1 1130 139 
100.1 * 1 1135 140 
100.1 1 1140 141 
100.1 * 1 1145 142 
100.1 * 1 1150 143 

100.1 * 1 1155 144 
100.1 * 1 1200 145 
100.1 * 1 1205 146 
100.1 ' 1 1210 147 
100.1 ' 1 1215 148 
100.1 * 1 1220 149 
100.2 * 1 1225 150 
100.2 * 1 1230 151 

100.2 1 1235 152 

WTFLOU 

20. 
19. 
17. 
16. 
15. 
14. 
13. 
12. 
11. 
11. 
10. 
9. 

8. 
8. 
7. 
7. 
6. 
6. 
5. 
5. 
5. 
4. 
4. 
4. 
3. 
3. 
3. 
3. 
2. 

2. 
2. 
1. 
1. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 

STORAGE 

35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 

35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 
35.3 

35.3 
35.3 
35.3 

35.3 
35.3 
35.3 
35.3 
35.3 

35.3 
35.3 

35.3 
35.3 

STAGE * OA MOW HRMN OR0 

104.0 * 1 1640 201 
104.0 * 1 1645 202 
104.0 * 1 1650 203 
104.0 ' 1 1655 204 
104.0' 1 1700205 
104.0 1 1705 206 
104.0 * 1 1710 207 
104.0 1 1715 208 
104.0' 1 1720209 
104.0 1 1725 210 

104.0 * 1 1730 211 
104.0 + 1 1735 212 
104.0 * 1 1740 213 
104.0 ' 1 1745 214 
104.0 1 1750 215 
104.0 * 1 1755 216 
104.0 1 1800 217 
104.0 ' 1 1805 218 
104.0 * 1 1810 219 
104.0 ' 1 1815 220 
104.0 1 1820 221 
104.0' 1 1825222 
104.0 * 1 1830 223 
104.0 ' 1 1835 224 
104.0* 1 1840225 
104.0 ' 1 1845 226 
104.0 1 1850 227 

104.0 * 1 1855 228 
104.0 * 1 1900 229 

104.0' 1 1905230 
104.0 1 1910 231 
104.0 1 1915 232 
104.0 * 1 1920 233 
104.0 * 1 1925 234 
104.0' 1 1930235 
104.09 1 1935236 
1O4.OR 1 1940237 
104.0 1 1945 238 
104.0' 1 1950239 

104.0 * 1 1955 240 
104.0 1 2000 241 
104.0 * 1 2005 242 
104.0 * 1 2010 243 

104.0 * 1 2015 244 
104.0 * 1 2020 245 
104.0" 1 2025246 
104.0' 1 2030247 
104.0 * 1 2035 248 

104.0 * 1 2040 249 

104.0 * 1 2045 250 

104.0 * 1 2050 251 
104.0 ' 1 2055 252 

OUTFLOW STORAGE STAGE 



PEAK FLOU T I M E  MAXIMUM AVERAGE FLOU 

6 -HR 24-HR 72-HR 2 4 . 9 2 - H R  

(CFS) 
6. 2. 2 .  2 .  

( INCHES)  ,085 .085 .085 .085 
(AC-FT)  3. 3. 3. 3. 

MAXIMUM AVERAGE STORAGE 



PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 
(FEET) (HR) 
104.01 7.75 104.00 103.20 103.08 103.08 

CUMULATIVE AREA = .69 SO MI 

.************* . t 

93 KK * ABCO 
* 
**.*.**.****.* 

COnBlNE RWTEO SUB-BASIN D WITH MAINSTREAM 

96 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 

95 HC HYDROGRAPH CWBINATION 
1 COnP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION ABCO 
sun OF 2 HYDROGRAPHS 

*** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * 
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLW * DA MON HRMN ORD FLOU * 0 1  MON HRMN ORD FLW 

* t 

1 0000 1 0. * 1 0615 76 171. * 1 1230 151 2. 1 1845 226 0. 
1 0005 2 0. * 1 0620 77 159. * 1 1235 152 1. 1 1850 227 0. 
1 0010 3 0. 1 0625 78 148. * 1 1240 153 1. * 1 1855 228 0. 
1 0015 4 0. * 1 0630 79 136. 1 1245 154 1. * 1 1900 229 0. 
1 0020 5 0. * 1 0635 80 126. * 1 1250 155 1. ' 1 1905 230 0. 
1 0025 6 0. * 1 0640 8 1  117. ' 1 1255 156 1. * 1 1910 231 0. 
1 0030 7 0. * 1 0645 82 109. * 1 1300 157 1. ' 1 1915 232 0. 
1 0035 8 0. * 1 0650 83 103. * 1 1305 158 0. * 1 1920 233 0. 

1 0040 9 0. * 1 0655 84 98. * 1 1310 159 0. 1 1925 234 0. 
1 0045 10  0. 1 0700 85 92. * 1 1315 160 0. * 1 1930 235 0. 
1 0050 11 0. * 1 0705 86 86. * 1 1320 161 0. * 1 1935 236 0. 

1 0055 12 0. * 1 0710 8 7  80. * 1 1325 162 0. * 1 1940 237 0. 
1 0100 13 0. * 1 0715 8 8  75. 1 1330 163 0. * 1 1945 238 0. 
1 0105 14 0. * 1 0720 8 9  70. 1 1335 164 0. * 1 1950 239 0. 
1 0110 15 0. 1 0725 90 65. * 1 1340 165 0. * 1 1955 240 0. 
1 0115 16 0. * 1 0730 9 1  61. * 1 1345 166 0. 1 2000 241 0. 

1 0120 17  0. * 1 0735 92 57. * 1 1350 167 0. * 1 2005 242 0. 
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0. 1 

0. 1 
0. * 1 
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0. * 1 
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0. * 1 
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0. * 2 
0. * 2 

0. * 2 
0. * 2 
0. * 2 
0. * 2 

* 
r . * t * . * * * t * * * * * * * * * * t l  



PEAK FLOW TIME MAXIMUM AVERAGE FLOU 

6-HR 24-HR 72-HR 24.92-HR 
(CFS) (HR) 

( C F S ~  

266. 5.50 93. 24. 23. 23. 

(INCHES) .506 .521 .521 ,521 

(AC-FT) 46. 48. 48. 48. 

CUMULATIVE AREA = 1.71 SO MI 

*** *** *** .** .** *** *** *t* *** *** tt* t.. .*. ... tt* tt* *** *** t** *** *** **t *** *** .*. *** *.* *t* 

*.*...******.* 
* 

9 7  KK * RTEAB CO2F 
* t 

***.********** 
RWTE COMBINED HYDROGRAPH TO SUB BASIN F 

103 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 

HYOROGRAPH RWTING DATA 

99 RS STORAGE RWTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP FLOU TYPE OF INITIAL CONDITION 
RSVRIC .OO INITIAL CONDITION 

X .OO WRYING R AND 0 COEFFICIENT 

100 RC NORMAL DEPTH CHANNEL 

ANL .025 LEFT OVERBANK U-VALUE 
ANCH .015 WAIN CHANNEL N-VALUE 

ANR ,025 RIGHT OVERBANK N-VALUE 

RLNTH 850. REACH LENGTH 

SEL .OD10 ENERGY SLOPE 
ELMX 103.0 MAX. ELEV. FOR STORAGEIWTFLOU CALCULATION 

CROSS-SECTION DATA 
- - -  LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

102 RY ELEVATION 102.00 101.00 100.00 102.00 101.00 101.88 101.00 103.00 
101 RX DISTANCE 100.00 150.00 152.00 156.00 158.00 202.00 246.00 250.00 

*** 

COMPUTED STORAGE-WTFLOU-ELEVATION DATA 

STORAGE .OO .OO .OO .O1 .02 .02 .04 .06 .16 

WTFLOU .OO .02 .14 .40 .86 1.56 2.54 2.59 6.76 

ELEVATlON 100.00 100.16 100.32 100.47 100.63 100.79 100.95 101.11 101.26 

STORAGE .59 .92 1.33 1.78 2.23 2.69 3.15 3.61 4.07 





PEAK FLOW TIME I IhX IHUI I  AVERAGE FLOW 

(CFS)  
264 .  5 .58  93. 24 .  2 3 .  23 .  

( INCHES)  ,505 .521 .521 .521 



PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 

(FEET) (HR) 
102.29 5.58 101.79 100.69 100.67 100.67 

CUMULATIVE AREA = 1.71 SQ MI 

X************* . t 

104KK * E t 

" * 
************.. 

SUB-BASIN E 
6-HOUR RAINFALL, PATTERN NO. 2.10 UAS USED TO FINO TC & R FOR THIS BASIN 

THIS BASIN USE0 RAINFALL REDUCTION FACTOR OF ,971 
L = 1.32 Kb = .045 Adj .  SLope = 6.9 

114 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
1 PLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

109 BA SUBBASIN CHARACTERISTICS 
TAREA .57 SUBBASIN AREA 

PRECIPITATION DATA 

14 PB STORM 1.94 BASIN TOTAL PRECIPITATION 

14 P I  INCREMENTAL PRECIPITATION PATTERN 
.oo .oo . 00 .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo . 00 .oo 
. 00 .OO . 00 .01 .01 .01 .01 .01 .01 .03 
.03 .03 .06 .06 .06 .08 .08 .08 .05 .05 
.05 .02 .02 .02 .01 .01 .01 .OO ,110 .OO 
. 00 .oo .oo .oo .oo .oo .oo .oo .oo .oo 
. 00 .oo 

110 LG GREEN AND AMPT LOSS RATE 
STRTL .30 STARTING LOSS 

DTH .20 MOISTURE DEFICIT 
PSIF 6.40 VETTING FRONT SUCTION 

XKSAT .13 HYDRAULIC CONOUCTIVITY 
RTlMP 20.00 PERCENT IMPERVIOUS AREA 



111 UC CLARK UNITGRAPH 

TC 1.38 T IME OF CONCENTRATION 

R .90 STORAGE COEFFICIENT 

112 UA ACCUMULATEO-AREA VS. TIME, 11 OROINATES 

.O 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
100.0 

U N l T  HYDROGRAPH PARAMETERS 

CLARK TC= 1.38 HR, R= .90 HR 

SNYDER TP= .73 HR, CP= .46 

U N l T  HYOROGRAPH 

65 ENO-OF-PER100 OROINATES 

6. 20. 39. 65. 92. 143. 203. 230. 233. 231. 
226. 219. 210. 200. 190. 180. 170. 157. 143. 130. 
119. 108. 99. 90. 82. 75. 68. 62. 57. 52. 
47. 43. 39. 36. 33. 30. 27. 25. 22. 20. 

19. 17. 16. 14. 13. 12. 11. 10. 9. 8. 

7. 7. 6. 6. 5. 5. 4. 4. 4. 3. 
3. 3. 2. 2. 2. 

HYOROGRAPH AT STATION E 

It* *....*t****t..*"..**"""".**...*..**t**.*******t***t***."*t*"*"".*.t*t***t*t*tt***.******.********."*t*tttt*t*.***t**.**"***""*.* 

* 
OA MON HRHN OR0 R A I N  LOSS EXCESS CDnP a * OA MON HRMN OR0 R A I N  LOSS EXCESS CCUP a 

" 







1 1215 148 .OO .00 .Od i  0. * 2 0045 298 .OO .OO .OO 0. 

1 1220 149 .OO .OO .OO 0. * 2 0050 299 .OO .OO .OO 0. 

1 1225 150 .OO .OO .OO 0. 2 0055 300 .OO .OO .OO 0. 
* 

a **a* ............................................................................................................................... 

TOTAL RAINFALL = 1.94, TOTAL LOSS = .97, TOTAL EXCESS = .97 

PEAK FLOU TIME MAXIMUM AVERAGE FLOU 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

184. 4.75 58. 15. 14. 14. 

(INCHES) ,938 ,962 .962 ,962 
OAC-FT) 29. 29. 29. 29. 

CUMULATIVE AREA = .57 SO MI 

*** *.* *.. **. ..* *** *** *t. +,. **. *.. *** tt* tl* ..* ..* *** **t *tt *** tt* **. ..* .** *** *** *** *** *** **I tt* tt* *.. 

**....******** 
* " 

RTEE * 
* " 
*..*********** 

RWTE SUB BASIN E THRWGH RESERVOIR TO REMOVE DEVELOPED AREA STORAGE 

WTPUT CONTROL VARlAllLES 
IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 
asc AL O. HYDROGRAPH PLOT SCALE 

HYDROGRAPH RWTlNG DATA 

STORAGE RWTlNG 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC .00 INITIAL CONDITION 

X .00 WRYING R AND D COEFFICIENT 

STORAGE .O 10.0 20.0 30.0 31.5 35.7 40.0 

ELEVATION 100.00 101.00 102.00 103.00 104.00 104.50 105.00 

DISCHARGE 0. 0. 0. 0. 0. 1500. 3000. 

ELEVATION 100.00 101.00 102.00 103.00 104.00 104.50 105.00 

COHPUTED STORAGE-WTFLOU-ELEVATION DATA 

STORAGE .OO 10.00 20.00 30.00 31.47 35.74 40.00 

WTFLW . 00 .OO .OO .OO .OO 1500.00 3000.00 

ELEVATION 100.00 101.00 102.00 103.00 104.00 104.50 105.00 



*** WARNING **' WWlFlEO PULS RWTlNG MAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETWEEN 0. TO 3000. 
THE RWTEO HYOROGRAPH SHWLO BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOUS. 
THIS CAN BE CORRECTED BY DECREASING THE TlWE INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYOROGRAPH AT STATION RTEE 

OA HON HRMN OR0 WTFLOU STORAGE 

.............................................. . 
STAGE * OA MON HRMN OR0 WTFLOU STORAGE 

" 
100.0 * 1 0820 101 0. 29.0 

100.0"  1 0 8 2 5 1 0 2  0. 29.1 
100.0*  1 0830103  0. 29.1 

100.0' 1 0 8 3 5 1 0 4  0. 29.1 
100.0*  1 0840105  0. 29.2 

100.0*  1 0 8 4 5 1 0 6  0. 29.2 

100.0 * 1 0850 107 0. 29.2 
100.0 * 1 0855 108 0. 29.3 

1 0 0 . 0 *  1 0 9 0 0 1 0 9  0. 29.3 
100.0 ' 1 0905 110 0. 29.3 

100.0 ' 1 0910 111 0. 29.3 
100.0 * 1 0915 112 0. 29.3 

100.0 * 1 0920 113 0. 29.3 
100.0 ' 1 0925 114 0. 29.3 

100.0 ' 1 0930 115 0. 29.3 
100.0 ' 1 0935 116 0. 29.3 

100.0 ' 1 0940 117 0. 29.3 

100.0 * 1 0945 118 0. 29.3 
100.0 1 0950 119 0. 29.3 

100.0 * 1 0955 120 0. 29.3 

100.0 * 1 1000 121 0. 29.3 

100.0 * 1 1005 122 0. 29.3 
100.0 * 1 1010 123 0. 29.4 

100.0 ' 1 1015 124 0. 29.4 
100.0 ' 1 1020 125 0. 29.4 

100.0 * 1 1025 126 0. 29.4 

100.0 ' 1 1030 127 0. 29.4 

100.0 ' 1 1035 128 0. 29.4 

100.0 ' 1 1040 129 0. 29.4 
100.0 * 1 1045 130 0. 29.4 
100.0 * 1 1050 131 0. 29.4 

100.1 ' 1 1055 132 0. 29.4 
100.1 1 1100 133 0. 29.4 
100.1 ' 1 1105 134 0. 29.4 
100.1 * 1 1110 135 0. 29.4 

100.1 * 1 1115 136 0. 29.4 

100.1 * 1 1120 137 0. 29.4 

100.1 * 1 1125 138 0. 29.4 

100.1 * 1 1130 139 0. 29.4 

100.1 * 1 1135 140 0. 29.4 

100.1 * 1 1140 141 0. 29.4 

100.1 ' 1 1145 142 0. 29.4 

100.1 * 1 1150 143 0. 29.4 

100.1 * 1 1155 144 0. 29.4 

100.1 * i 1200-ibs 0. 29.4 

100.1 * 1 1205 146 0. 29.4 

100.1 * 1 1210 147 0. 29.4 

100.2 * 1 1215 148 0. 29.4 

**t*.**.****t************t****.*.*t 

* 
STAGE ' DA WON HRMN OR0 WTFLW 

* 
102.9 * 1 1640 201 0. 
1 0 2 . 9 "  1 1 6 4 5 2 0 2  0. 
102.9 1 1650 203 0. 
102.9 * 1 1655 204 0. 
102.9. 1 1700205  0. 
102 .9 '  1 1 7 0 5 2 0 6  0. 
102.9 1 1710 207 0. 
102.9 ' 1 1715 208 0. 
102 .9 '  1 1 7 2 0 2 0 9  0. 
102.9 * 1 1725 210 0. 
102.9 * 1 1730 211 0. 
102.9 ' 1 1735 212 0. 
102.9 1 1740 213 0. 
102.9 * 1 1745 214 0. 
102.9 1 1750 215 0. 
102.9 * 1 1755 216 0. 
102.9 * 1 1800 217 0. 
102.9 * 1 1805 218 0. 
102.9 ' 1 1810 219 0. 
102.9 ' 1 1815 220 0. 
102.9 * 1 1820 221 0. 
102.9 1 1825 222 0. 
102.9 ' 1 1830 223 0. 
102.9 ' 1 1835 224 0. 
102.9' 1 1840225  0. 
102.9 * 1 1845 226 0. 

102.9 1 1850 227 0. 
102.9 * 1 1855 228 0. 
1 0 2 . 9 -  1 1 9 0 0 2 2 9  0. 
102.9 * 1 1905 230 0. 
102.9 ' 1 1910 231 0. 
102.9 * 1 1915 232 0. 
102 .9 '  1 1 9 2 0 2 3 3  0. 
102 .9 '  1 1 9 2 5 2 3 4  0. 
102.9 * 1 1930 235 0. 
102.9 * 1 1935 236 0. 

102.9 * 1 1940 237 0. 

102.9 ' 1 1945 238 0. 
102.9 * 1 1950 239 0. 
102.9 * 1 1955 240 0. 
102.9 * 1 2000 241 0. 
102.9 ' 1 2005 242 0. 
102.9 * 1 2010 243 0. 
102.9 * 1 2015 244 0. 
102.9 1 2020 245 0. 
102.9 * 1 2025 246 0. 
102.9 1 2030 247 0. 
102.9 * 1 2035 248 0. 

STORAGE STAGE 



PEAK FLOU TIME MAXIMUM AVERAGE FLOU 

6-HR 24-He 72-HR 24.92-HR 



PEAK STORAGE TIME 

(INCHES) .OOO 
(AC-FT) 0. 

PEAK STAGE TIME 
6-HR 

(FEET) (HR) 
102.94 11.25 102.94 

CUMULATIVE AREA = 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 24.92-HR 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 24.92-HR 

..**.********* 
t t 

123KK * REME 
* * 
************** 

DIVERT FLOW TO AGUA FRIA RIVER 
FOR MMELING PURPOSES YE NEED DIVERSION FLMI AT THOMAS RD 
AND 115TH (SWTH) TO ACT AS MAINSTREAM. 

130 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

DT DIVERSION 
ISTAD DVRTE DIVERSION HYDROGRAPH IDENTIFICATION 

DO .DIVERTED FLW .OO 11.59 25.84 46.59 85.38 139.94 171.07 204.60 240.47 

DIVERSION HYDROGRAPH DVRTE 

.t*********..***.******"******ttt**t*tttt*t*.ttt"*****t*tt*"..*ttttt.t*****ttt*tt***.*****tt*********"*"*****."*t.".*.**********..* 

" " * 
DA MON HRMN OR0 FLW DA MOM HRMN ORD FLW DA MON HRMN ORD FLOU * DA WON HRMN ORD FLW 

t t 

1 0000 1 0. 1 0615 76 0. 1 1230 151 0. * 1 1845 226 0. 

1 0005 2 0. * 1 0620 7 7  0. * 1 1235 152 0. * 1 1850 227 0. 

1 0010 3 0. * 1 0625 78 0. 1 1240 153 0. * 1 1855 228 0. 

1 0015 4 0. 1 0630 79 0. * 1 1245 154 0. I 1900 229 0. 

1 0020 5 0. * 1 0635 80 0. * 1 1250 155 0. ' 1 1905 230 0. 

1 0025 6 0. * 1 0640 81 0. ' 1 1255 156 0. 1 . 1910 231 0. 

1 0030 7 0. * 1 0645 82 0. 1 1300 157 0. 1 1915 232 0. 

1 0035 8 0. * 1 0650 83 0. 1 1305 158 0. * 1 1920 233 0. 
e 





PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 
(CFS) (HR) 

(CFS) 
0. .08 0. 0. 0. 0. 

(INCHES) .OOO ,000 .OOO .OOO 
(AC-FT) 0. 0. 0. 0. 

CUMULATIVE AREA = .57 SO Ml 

HYDROGRAPH AT STATION REME 

*...*t******.**.*.*.*"**"""*"*******"*,*,**...*.*.*.ttt.t.."t"*t*"**t**t***t******.*tt*.*.*tt*t*t*tttt*.*tt*t*tt*.t*******..t.tt*** 

t . 
OA MON HRMN OR0 FLOW * OA MON HRMN OR0 FLOY * DA MON HRMN OR0 FLOW OA WON HRMN OR0 FLW 

" . 
1 0000 1 0. 1 0615 76 0. * 1 1230 151 0. * 1 1845 226 0. 
1 0005 2 0. * 1 0620 77 0. * 1 1235 152 0. * 1 1850 227 0. 
1 0010 3 0. 1 0625 78 0 1 1240 153 0. * 1 1855 228 0. 
1 0015 4 0. 1 0630 79 0. 1 1245 154 0. * 1 1900 229 0. 
1 0020 5 0. 1 0635 80 0. 1 1250 155 0. * 1 1905 230 0. 
1 0025 6 0. * 1 0640 81 0. . 1 1255 156 0. 1 1910 231 0. 
1 0030 7 0. * 1 0645 82 0. * 1 1300 157 0. 1 1915 232 0. 
1 0035 8 0. * 1 0650 83 0. 1 1305 158 0. * 1 1920 233 0. 
1 0040 9 0. 1 0655 84 0. 1 1310 159 0. * 1 1925 234 0. 
1 0045 10 0. ' 1 0700 85 0. * 1 1315 160 0. 1 1930 235 0. 
1 0050 11 0. 1 0705 86 0. * 1 1320 161 0. * 1 1935 236 0. 
1 0055 12 0. * 1 0710 87 0. * 1 1325 162 0. * 1 1940 237 0. 
1 0100 13 0. * 1 0715 88 0. * 1 1330 163 0. * 1 1945 238 0. 
1 0105 14 0. * 1 0720 89 0. 1 1335 164 0. * 1 1950 239 0. 

1 0110 15 0. * 1 0725 90 0. 1 1340 165 0. * 1 1955 240 0. 
1 0115 16 0. * 1 0730 91 0. * 1 1345 166 0. * 1 2000 241 0. 
1 0120 17 0. * 1 0735 92 0. * 1 1350 167 0. * 1 2005 242 0. 
1 0125 18 0. * 1 0740 93 0. 1 1355 168 0. * 1 2010 243 0. 
1 0130 19 0. * 1 0745 94 0. * 1 1400 169 0. 1 2015 244 0. 
1 0135 20 0. * 1 0750 95 0. * 1 1405 170 0. * 1 2020 245 0. 
1 0140 21 0. * 1 0755 96 0. * 1 1410 171 0. * 1 2025 246 0. 
1 0145 22 0. * 1 0800 97 0. 1 1415 172 0. * 1 2030 247 0. 
1 0150 23 0. * 1 0805 98 0. * 1 , 1420 173 0. * 1 2035 248 0. 
1 0155 24 0. * 1 0810 99 0. 1 1425 174 0. * 1 2040 249 0. 
1 0200 25 0. * 1 0815 100 0. * 1 1430 175 0. 1 2045 250 0. 
1 0205 26 0. * 1 0820 101 0. * 1 1435 176 0. * 1 2050 251 0. 

1 0210 27 0. 1 0825 102 0. 1 1440 177 0. * 1 2055 252 0. 

1 0215 28 0. * 1 0830 103 0. * 1 1445 178 0. * 1 2100 253 0. 
1 0220 29 0. 1 0835 104 0. 1 1450 179 0. * 1 2105 254 0. 

1 0225 30 0. * 1 0840 105 0. * 1 1455 180 0. * 1 2110 255 0. 
1 0230 31 0. * 1 0845 106 0. 1 1500 181 0. * 1 2115 256 0. 



PEAK FLOU T I M E  

(CFS) 
0. 0. 0. 0. 

( INCHES) ,000 .OOO .OOO .OOO 

(AC-FT) 0. 0. 0. 0. 

CUMULATIVE AREA = . 5 7  SO M I  



*** *** *** *.. ..* t** .I* *** tt* i t *  tt* *** *** .I* *.t .** *,* tl* 11. ..* It, -*. .** .** *** *.* *** *** ..* *** *** .** **. 

*******. t*.... 
* t 

131 KK * RTEE2 F 
* * 
************** 

RWTE HYOROGRAPH TO SUB BASIN F 

137 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0. HYOROGRAPH PLOT SCALE 

HYOROGRAPH RWTlNG OATA 

133 RS STORAGE RWTlNG 
NSTPS 4 NUMBER OF SUBREACHES 

lTYP FLOW TYPE OF INITIAL CONOlTlON 
RSVRIC .OO INITIAL CONOlTlON 

X .OO WORKING R AN0 0 COEFFICIENT 

134 RC NORMAL DEPTH CHANNEL 

AWL .025 LEFT OVERBANK N-VALUE 
ANCH .015 MAIN CHANNEL N-VALUE 

ANR ,025 RIGHT OVERBANK N-VALUE 
RLNTH 5300. REACH LENGTH 

SEL .0015 ENERGY SLOPE 
ELWAX 103.0 MAX. ELEV. FOR STORAGEIWTFLOU CALCULATION 

CROSS-SECTION DATA 
- - -  LEFT OVERBANK - - -  + - - - - - -  MAlN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

136 RY ELEVATION 102.00 101.00 100.00 102.00 101.00 101.54 101.00 103.00 

0 
135 RX DISTANCE 100.00 150.00 152.00 156.00 158.00 185.00 212.00 216.00 

*** 

CCUPUTEO STORAGE-WTFLOW-ELEVATION OATA 

STORAGE .OO .01 .02 .05 .10 .15 .22 .40 1.03 2.13 

WTFLW .OO .03 .17 .49 1.06 1.92 3.12 3.18 8.28 20.27 

ELEVATION 100.00 100.16 100.32 100.47 100.63 100.79 100.95 101.11 101.26 101.42 

STORAGE 3.70 5.52 7.51 9.66 11.86 14.06 16.27 18.48 20.70 22.93 

WTFLW 42.29 77.53 122.53 179.03 248.69 327.37 414.59 509.97 613.17 723.93 

ELEVATION 101.58 101.74 101.89 102.05 102.21 102.37 102.53 102.68 102.84 103.00 

*******************************.*********************t.**.*******.**t***t****"""*"tt*"***********tt********"*""**"******ttt******** 

HYOROGRAPH AT STATION RTEE2 

*********t***..******t.***t*********t**t.*t***t**t**t."*.********""****"*"*.*.*.*.*****.*****.**********""*"*..***.***.***"."****** 

* ., ... * 
OA MON HRMN OR0 WTFLW STORAGE STAGE ' OA HON HRMN ORD WIFLOU STORAGE STAGE ' OA MON HRMN OR0 WTFLW STORAGE STAGE 

* * 
1 0000 1 0. .O 100.0 * 1 0820 101 0. .O 100.0 . 1 1640 201 0. .O 100.0 

1 0005 2 0. .O 1 0 0 . 0 ' 1  0 8 2 5 1 0 2  0. .O 100.0 * 1 1645 202 0. .O 100.0 

1 0010 3 0. .O 100.0 * 1 0830 103 0. .O 1 0 0 . 0 ' 1  1 6 5 0 2 0 3  0. .O 100.0 

p - ~ - ~ ~  ~~~--~--p 





AK FLOU T l M E  

PEAK STORAGE T l M E  

PEAK STAGE T l M E  

(FEET)  (HR) 
100.00 .oo 

(CFS)  
0. 0. 0. 0. 

( INCHES)  .OOO .OOO .OOO .OOO 

(AC-FT)  0. 0. 0. 0. 

MAXIMUM AVERAGE STORAGE 

6-HR 24 -HR 72-HR 24 .92 -HR 

CUMULATIVE AREA = . 5 7  SO M I  



tt* *t* t** t*. .I* *** *.* *** *** **. *** *** *** *** *** **t **t *** tt* *** *** *** *** *** tt* t * 
*****.*,..**** 
" 

138 KK * F * 
* t 

.*.*.******.** 
SUB-BASIN F 
6-HOUR RAINFALL, PATTERN NO. 2.10 UAS USEO TO FINO TC 8 R FOR THlS BASIN 
THlS BASIN USEO RAINFALL REDUCTION FACTOR OF .971 

L = .99 Kb = ,051 Adj. S lope = 6.9 

148 KO OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 

QSCAL 0. HYOROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

143 BA SUBBASIN CHARACTERISTICS 
TAREA .20 SUBBASIN AREA 

PRECIPITATION DATA 

14 PB STORM 1.94 BASIN TOTAL PRECIPITATION 

14 P I  INCREMENTAL 
.oo 
.oo 
. 00 
.oo 
.03 
.05 
.oo 
.oo 

PRECIPITATION PATTERN 
.oo .oo .oo . 00 .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo . 00 .oo .oo .oo 
.oo .oo .01 .01 .01 .01 .01 
.03 .06 .06 .06 .08 .08 .08 
.02 .02 .02 .01 .01 .O1 .oo 
.oo .oo .oo .oo .oo .oo .oo 
.oo 

144 LG GREEN AND AMP1 LOSS RATE 
STRTL .50 STARTING LOSS 

DTH .15 MOISTURE DEFICIT 
PSlF 7.10 WETTING FRONT SUCTION 

XKSAT .10 HYDRAULIC CONDUCTIVITY 
RTIMP .OO PERCENT IMPERVIOUS AREA 

145 UC CLARK UNITGRAPH 
TC 1.21 TIME OF CONCENTRATION 
R 1.13 STORAGE COEFFICIENT 

146 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES 
.O 5.0 16.0 30.0 65.0 77.0 84.0 90.0 

100.0 

*** 

UNIT HYOROGRAPH PARAMETERS 
CLARK TC= 1.21 HR, R= 1.13 HR 

SNYDER TP- .75 HR. CP= .41 



UNIT HYDROGRAPH 
79 END-OF-PERIW ORDINATES 

HYOROGRAPH AT STATION F 

*t*******t*t**..******t"****"******tt***t*****t*************t**"*"t"**.t"t"***.*"*"*******.*..************t*.*****t.**.**t"**""**** . 
DA MON HRMN ORD RAIN LOSS EXCESS COnP Q a DA MON HRMN ORO RAIN LOSS EXCESS CWP Q 

1 0000 1 .OO .OO .OO 0. * 1 1230 151 .OO .OO .OO 0. 
1 0005 2 .O1 .01 .OO 0. * 1 1235 152 .OO .OO .OO 0. 
1 0010 3 . O l  .01 .OO 0. t 1 1 2 4 0 1 5 3  .OO .OO .OO 0. 
1 0015 4 .01 0 .OO 0. t 1 1 2 4 5 1 5 4  .OO .OO .OO 0. 
1 0020 5 .OO .OO .OO 0. t 1 1250 155 .OO .OO .OO 0. 
1 0025 6 .OO .OO .OO 0. t 1 1255 156 .OO .OO .OO 0. 
1 0030 7 .OO .OO .OO 0. " 1 1300 157 .OO .OO .OO 0. 
1 0035 8 .01 .01 .OO 0. 1 1305 158 .OO .OO .OO 0. 
1 0040 9 .01 .01 .OO 0. 1 1310 159 .OO .OO .OO 0. . 
1 0045 10 .01 . O l  .OO 0. t 1 1315 160 .OO .OO .OO 0. 

1 0050 11 0 .01 .OO 0. a 1 1320 161 .OO .OO .OO 0. 
1 0055 12 .01 .01 .OO 0. t 1 1 3 2 5 1 6 2  .OO .OO .OO 0. 

1 0100 13 .01 .01 .OO ' 0. 1 1330 163 .OO .OO .OO 0. 

1 0105 14 .01 .01 .OO 0. t 1 1335 164 .OO .OO .OO 0. 
1 0110 15 .O1 .01 .OO 0. 1 1 3 4 0 1 6 5  .OO .OO .OO 0. 
1 0115 16 .01 .01 .OO 0. t 1 1 3 4 5 1 6 6  .OO .OO .OO 0. 
1 0120 17 .01 .01 .OO 0. t 1 1350 167 .OO .OO .OO 0. 
1 0125 18 .01 .01 .OO 0. * 1 1355 168 .OO .OO .OO 0. 
1 0130 19 .01 .01 .OO 0. 1 1400 169 .OO .OO .OO 0. 
1 0135 20 .01 .01 .OO 0. t 1 1405 170 .OO .OO .OO 0. 
1 0140 21 .O1 .01 .OO 0. 1 1410 171 .OO .OO .OO 0. * 
1 0145 22 . O l  .01 .OO 0. 1 1415 172 .OO .OO .OO 0. 
1 0150 23 .01 .01 .OO 0. * 1 1420 173 .OO .OO .OO 0. 
1 0155 24 .01 .01 .OO 0. • 1 1425 174 .OO .OO .OO 0. 
1 0200 25 .O1 .01 .OO 0. * 1 1 4 3 0 1 7 5  .OO .OO .OO 0. 
1 0205 26 . O l  .01 .OO 0. 1 1 4 3 5 1 7 6  .OO .OO .OO 0. 
1 0210 27 .O1 .01 .OO 0. * 1 1440 177 .OO .OO .OO 0. 
1 0215 28 . O l  . O l  .OO 0. * 1 1 4 4 5 1 7 8  .OO .OO .OO 0. 
1 0220 29 . O l  .O1 .OO 0. 1 1450 179 .OO .OO .OO 0. 
1 0225 30 .O1 .O1 .OO 0. * 1 1455 180 .OO .OO .OO 0. 

1 0230 31 .O1 .01 .OO 0. t 1 1500 181 .OO .OO .OO 0. 
1 0235 32 .01 .01 .OO 0. 1 1505 182 .OO .OO .OO 0. 
1 0240 33 .O1 .01 .OO 0. . 1 1510 183 .OO .OO .OO 0. 
1 0245 34 .O1 .01 .OO 0. t 1 1515 184 .OO .OO .OO 0. 
1 0250 35 .01 .O1 .OO 0. 1 1 5 2 0 1 8 5  .OO .OO .OO 0. * 
1 0255 36 .O1 .O1 .OO 0. * 1 1 5 2 5 1 8 6  .OO .OO .OO 0. 
1 0300 37 .01 .01 .OO 0. . 1 1530 187 .OO .OO .OO 0. 

1 0305 38 .03 .03 .OO 0. t 1 1 5 3 5 1 8 8  .OO .OO .OO 0. 

1 0310 39 .03 .03 .OO 0. t 1 1 5 4 0 1 8 9  .OO .OO .OO 0. 

1 0315 40 .03 .03 .OO 0. 1 1545 190 .OO .OO .OO O. 





TOTAL RAINFALL = 1 . 9 4 ,  TOTAL LOSS = 1.21 ,  TOTAL EXCESS = .73 

PEAK FLOU TIME MAXIMUM AVERAGE FLW 
6-HR 24-HR ' 72-HR 24.92-HR 



4 
(INCHES) .724 .728 .728 .728 

(AC-FT) 8. 8. 8. 8. 

CUMULATIVE AREA = .20 SR MI 

"I* *** t** t** *** "t. *** *** *** t*. *** *** tt. .*I .*. *** *,. t*. t*" **. tt* I.* *** *.* *** *** t*. tt. .** *** .** t*. t.. 

************** 
* . 

149 KK * RTEF * 
" " 
**a*********** 

RWTE SUB BASIN F THRWGH RESERVOIR TO REMOVE DEVELOPED AREA STORAGE 

156 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYOROCRAPH PLOT SCALE 

HYOROGRAPH RWTING DATA 

151 RS STORAGE RWTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC .OO INITIAL CONDlTlON 

X .OO WORKING R AND 0 COEFFICIENT 

0 152 SV STORAGE .O 2.0 4.0 6.0 6.8 8.0 

153 SE ELEVATION 100.00 101.00 102.00 103.00 104.00 105.00 

154 SO DISCHARGE 0. 0. 0. 0. 0. 250. 

155 SE ELEVATION 100.00 101.00 102.00 103.00 104.00 105.00 

*** 

COMPUTED STORAGE-WTFLOW-ELEVATION DATA 

STORAGE .OO 2.00 4.00 6.00 6.83 8.00 

WTFLOU .OO .OO .OO .OO .OO 250.00 

ELEVATION 100.00 101.00 102.00 103.00 104.00 105.00 

HYOROGRAPH AT STATION RTEF 

************************tt*t*.t*t*t*t*ttt**~***..**"***.*****f*f*.*f*f*f***fff*ff**fffffft*""**t**t*t*tt*****t*t*t*ttt*ttt*t*t.*..* . * 
DA MON HRMN ORD WTFLOW STORAGE STAGE * OA MON HRMN OR0 WTFLOU STORAGE STAGE * DA MON HRMN ORD WTFLOU STORAGE STAGE 

t * 
1 0000 1 0. .O 100.0 * 1 0820 101 3. 6.8 104.0 * 1 1640 201 0. 6.8 104.0 

1 0005 2 0. .O 100.0 * 1 0825 102 3. 6.8 104.0 1 1645 202 0. 6.8 104.0 

0. .O 100.0 ' 1 0830 103 2. 6.8 104.0 ' 1 1650 203 0. 6.8 104.0 

1 0015 4 * ' 0°'0 0. 
.O lOD.O* 1 0 8 3 5 1 0 4  2. 6.8 104.0 * 1 1655 204 0. 6.8 104.0 

1 0020 5 0. .O 100.0"  1 0840105  2. 6.8 104.0 * 1 1700 205 0. 6.8 104.0 





PEAK FLOU TIME MAXIMUM AVERAGE FLOU 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

9. 6.92 2. 0. 0. 0. 
(INCHES) ,091 .091 .091 ,091 

(AC-FT) 1. 1. 1. 1. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

(FEET) (HR) 
104.04 6.92 104.01 103.26 103.14 103.14 

CUMULATIVE AREA= ' :2O SP M I  



**I *** "I* *.. ... **a *** *** t*. *.* *.* **. .*. **. *I. *** *** *** .** *** tt* *** *** .*I **. *.. .*. *.* I.. ... ..* *.* t*. 

157 KK CWBl * NEALL2F 
t . 
.I*.... ,*..*.* 

CMlBlNE HYOROGRAPHS E 8 F WITH PREVIOUS 

160 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYOROGRAPH PLOT SCALE 

159 HC HYOROGRAPH CWBINATION 
1 CWP 3 NUMBER OF HYOROCRAPHS TO CWBINE 

HYOROGRAPH AT STATION CWBl 
sun OF 3 HYDROGRAPHS 

.**t**t*t**********.*.t**t****"*"..t"".tt."***t**t*********t*******t**t*************.******"""***"""*"*"""t"""*"".*******t*****t*** 

* " t 

OA MON HRMN OR0 FLOU * OA MON HRnN OR0 FLCU DA MON HRMN OR0 FLOW * 01 MOM HRMN ORO FLCU 
t t " 

1 0000 1 0. 1 0615 76 183. * 1 1230 151 3. * 1 1845 226 0. 
1 0005 2 0. * 1 0620 77 171. ' 1 1235 152 3. * 1 1850 227 0. 
1 0010 3 0. * 1 0625 78 159. * 1 1240 153 3. * 1 1855 228 0. 
1 0015 4 0. * 1 0630 79 148. ' 1 1245 154 3. * 1 1900 229 0. 
1 0020 5 0. * 1 0635 80 138. * 1 1250 155 2. * 1 1905 230 0. 
1 0025 6 0. * 1 0640 81 128. ' 1 1255 156 2. * 1 1910 231 0. 
1 0030 7 0. * 1 0645 82 119. * 1 1300 157 1 * 1 1915 232 0. 
1 0035 8 0. 1 0650 83 117. * 1 1305 158 1. ' 1 1920 233 0. 
1 0040 9 0. * 1 0655 84 114. ' 1 1310 159 1. ' 1 1925 234 0. 
1 0045 10 0. 1 0700 85 108. ' 1 1315 160 1. ' 1 1930 235 0. 
1 0050 11 0. * 1 0705 86 102. ' 1 1320 161 0. * 1 1935 236 0. 
1 0055 12 0. * 1 0710 87 97. * 1 1325 162 0. * 1 1940 237 0. 
1 0100 13 0. 1 0715 88 91. ' 1 1330 163 0. * 1 1945 238 0. 
1 0105 14 0. 1 0720 89 85. * 1 1335 164 0. 1 1950 239 0. 
1 0110 15 0. * 1 0725 90 79. 1 1340 165 0. * 1 1955 240 0. 
1 0115 16 0. * 1 On0 91 74. * 1 1345 166 0. * 1 2000 241 0. 
1 0120 17 0. 1 On5 92 69. 1 1350 167 0. 1 2005 242 0. 
1 0125 18 0. 1 0740 93 65. 1 1355 168 0. * 1 2010 243 0. 
1 0130 19 0. 1 0745 94 69. * 1 1400 169 0. * 1 2015 244 0. 
1 0135 20 0. * 1 0750 95 77. ' 1 1405 170 0. * 1 2020 245 0. 
1 0140 21 0. 1 0755 96 78. * 1 1410 171 0. 1 2025 246 0. 
1 0145 22 0. 1 0800 97 77. * 1 1415 172 0. 1 2030 247 0. 
1 0150 23 0. * 1 0805 98 74. * 1 1420 173 0. * 1 2035 248 0. 
1 0155 24 0. 1 0810 PP 70. * 1 1425 174 0. * 1 2040 249 0. 
1 0200 25 0. * 1 0815 100 66. * 1 1430 175 0. * 1 2045 250 0. 
1 0205 26 0. * 1 0820 101 62. * 1 1435 176 0. 1 2050 251 0. 
1 0210 27 0. * 1 0825 102 59. * 1 1440 177 0. * 1 2055 252 0. 
1 0215 28 0. * 1 0830 103 55. * 1 1445 178 0. * 1 2100 253 0. 
1 0220 29 0. * 1 0835 104 52. * 1 1450 179 0. * 1 2105 254 0. 
1 0225 30 0. * 1 0840 105 49. * 1 1455 180 0. 1 2110 255 0. 



PEAK FLOU TIME MAXIMUM AVERAGE FLOU 
6-HR 24-HR 72-HR 

(CFS) 
95. 24. 24.  

(INCHES) ,355 .366 .366 

(AC-FT) 47. 49. 49.  

CWULATIVE AREA = 2 . 4 8  SQ MI 



161 KK ' REHF * 
* " 
t.. ..***.***.* 

DIVERT FLOW TO 115TH STREET SWTH FRCU F 

166 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

OT DIVERSION 

ISTAD DIVF DIVERSION HYDROGRAPH IDENTIFICATION 

09 DIVERTED F L W  .OO .OO .13 2.05 8.89 23.21 61.68 117.16 185.80 

DIVERSION HYOROGRAPH DlVF 

OA MON HRMN OR0 f 

t 

:LOU * DA MON HRMN ORD 
t 

0. 1 0615 76 
0. * 1 0620 77 
0. * 1 0625 78 
0. 1 0630 79 
0. * 1 0635 80 
0. * 1 0640 81 
0. * 1 0645 82 
0. ' 1 0650 83 
0. * 1 0655 84 
0. * 1 0700 85 
0. 1 0705 86 
0. * 1 0710 8 7  
0. 1 0715 '88 
0. * 1 0720 8 9  
0. * 1 0725 90 
0. 1 0730 91 
0. * 1 0735 92 
0. 1 0740 93 
0. * 1 0745 94 
0. * 1 0750 95 
0. * 1 0755 9 6  

0. ' 1 0800 9 7  
0. * 1 0805 9 8  
0. * 1 0810 9 9  

0. * 1 0815 100 
0. * 1 0820 101 
0. * 1 0825 102 

* DA MON HRMN ORD I 
" 

1 1230 151 
1 1235 152 

* 1 1240 153 
* 1 1245 154 
* 1 1250 155 

1 1255 156 
1 1300 157 
1 1305 158 

1 1310 159 
* 1 1315 160 

1 1320 161 
1 1325 162 

* 1 1330 163 
1 1335 164 

* 1 1340 165 
* 1 1345 166 
* 1 1350 167 

1 1355 168 

* 1 1400 169 
* 1 1405 170 

1 1410 171 

* 1 1415 172 
* 1 1420 173 

* 1 1425 174 

* i 1430 in 
* 1 1435 176 

1 1440 177 

* 
'LOU * DA HOW HRMN OR0 . 

0. 1 1845 226 
0 * 1 1850 227 
0. * 1 1855 228 
0. 1 1900 229 

0. * 1 1 9 0 5 ' 2 3 0  
0. * 1 1910 231 
0. * 1 1915 232 
0. * 1 1920 233 
0. * 1 1925 234 

0. * 1 1930 235 
0. * 1 1935 236 
0. * 1 1940 237 
0. * 1 1945 238 
0. * 1 1950 239 
0. * 1 1955 240 
0. * 1 2000 241 
0. * 1 2005 242 
0. 1 2010 243 
0. * 1 2015 244 
0. 1 2020 245 

0. * 1 2025 246 

0. 1 2030 247 
0. * 1 2035 248 
0. * 1 2040 249 

0. 1 2045 250 
0. * 1 2050 251 
0. ' 1 2055 252 

FLW 0 



PEAK FLOW T I M E  MAXIMUM AVERAGE FLOW 

6-HR 24 -HR 72 -HR 

(CFS) (HR) 

(CFS)  

61. 5.58 13. 3. 3. 
( INCHES)  ,050 .050 . .050 

(AC-FT)  7. 7. 7. 



................................................ 

OA MON HRMN OR0 FLOW OA MON HRMN 

1 0000 1 0. 1 0615 
1 0005 2 0. 1 0620 
1 0010 3 0. * 1 0625 
1 0015 4 0. 1 0630 
1 0020 5 0. * 1 0635 
1 0025 6 0. * 1 0640 
1 0030 7 0. * 1 0645 
1 0035 8 0. * 1 0650 
1 0040 9 0. * 1 0655 
1 0045 10 0. * 1 0700 
1 0050 11 0. * 1 0705 

1 0055 12 0. * 1 0710 
1 0100 13 0. 1 0715 
1 0105 14 0. * 1 0720 
1 0110 15 0. 1 0725 
1 0115 16 0. * 1 0730 
1 0120 17 0. * 1 0735 
1 0125 18 0. * 1 0740 
1 0130 19 0. * 1 0745 
1 0135 20 0. 1 0750 
1 0140 21 0. 1 0755 

1 0145 22 0. * 1 0800 
1 0150 23 0. * 1 0805 
1 0155 24 0. * 1 0810 
1 0200 25 0. * 1 0815 
1 0205 26 0. 1 0820 
1 0210 27 0. . 1 0825 
1 0215 28 0. * 1 0830 
1 0220 29 0. ' 1 0835 
1 0225 30 0. * 1 0840 
1 0230 31 0. * 1 0845 

1 0235 32 0. 1 0850 

1 0240 33 0. * 1 0855 
1 0245 34 0. 1 0900 
1 0250 35 1. * 1 0905 
1 0255 36 1 * 1 0910 
1 0300 37 1 * 1 0915 
1 0305 38 1. ' 1 0920 
1 0310 39 1. * 1 0925 
1 0315 40 1. ' 1 0930 
1 0320 41 2. * 1 0935 

1 0325 42 2. * 1 0940 
1 0330 43 2. ' 1 0945 
1 0335 44 2. 1 0950 
1 0340 45 2. ' 1 0955 
1 0345 46 2. * 1 1000 

1 0350 47 2. * 1 1005 
1 0355 48 2. * 1 1010 
1 0400 49 2. * 1 1015 

1 0405 50 2. 1 1020 

HIOROCRAPH AT STATION REMF 

ORD FLW 

......................................................... 
* t 

* OA MON HRMN OR0 FLOW . 0A MON HRMN OR0 
* t 

* 1 1230 151 3. * 1 1845 226 
* 1 1235 152 3. * 1 1850 227 

1 1240 153 3. * 1 1855 228 
* 1 1245 154 3. 1 1900 229 

1 1250 155 2. * 1 1905 230 
1 1255 156 2. * 1 1910 231 

' 1 1300 157 1. ' 1 1915 232 
* 1 1305 158 1. * 1 1920 233 
* 1 1310 159 1. ' 1 1925 234 
' 1 1315 160 1. ' 1 1930 235 
* 1 1320 161 0. * 1 1935 236 

1 1325 162 0. 1 1940 237 
1 1330 163 0. * 1 1945 238 
1 1335 164 0. ' 1 1950 239 

* 1 1340 165 0. * 1 1955 240 
' 1 1345 166 0. * 1 2000 241 
* 1 1350 167 0. 1 2005 242 

1 1355 168 0. * 1 2010 243 
1 1400 169 0. * 1 2015 244 

* 1 1405 170 0. 1 2020 245 
* 1 1410 171 0. 1 2025 246 
* 1 1415 172 0. 1 2030 247 
* 1 1420 173 0. * 1 2035 248 
* 1 1425 174 0. * 1 2040 249 
* 1 1430 175 0. * 1 2045 250 

1 1435 176 0. * 1 2050 251 
1 1440 177 0. * 1 2055 252 

* 1 1445 178 0. * 1 2100 253 
* 1 1450 179 0. * 1 2105 254 
* 1 1455 180 0. * 1 2110 255 
* 1 1500 181 0. * 1 2115 256 

1 1505 182 0. * 1 2120 257 

* 1 1510 183 0. * 1 2125 258 
1 1515 184 0. 1 2130 259 

* 1 1520 185 0. 1 2135 260 
1 1525 186 0. * 1 2140 261 

* 1 1530 187 0. * 1 2145 262 
1 1535 188 0. * 1 2150 263 
1 1540 189 0. 1 2155 264 

* 1 1545 190 0. * 1 2200 265 
1 1550 191 0. 1 2205 266 

* 1 1555 192 0. * 1 2210 267 
1 1600 193 0. * 1 2215 268 
1 1605 194 0. * 1 2220 269 
1 1610 195 0. * 1 2225 270 

* 1 1615 196 0. * 1 2230 271 

* 1 1620 197 0. 1 2235 272 
* 1 1625 198 0. 1 2240 2iY 
* 1 1630 199 0. * 1 2245 274 

1 1635 200 0. * 1 2250 275 



PEAK FLOW T IME MAXIMUM AVERAGE FLW 
6-HR 24-HR 72-HR 24.92-HR 

( INCHES) , 3 0 5  .317 . 3 1 7  .317 
(AC-FT) 40.  42. 4 2 .  42.  

CUMULATIVE AREA = 2 . 4 8  so M I  

*******..**..* 
" * 

1 6 7  KK RTEF2 * G . 
******,*..*.*. 

R W T E  CCUBINEO HYDROGRAPH TO SUB B A S I N  G 

1 7 3  KO W T P U T  CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

I P L O T  0 PLOT CONTROL 

PSCAL 0. HYOROORAPH PLOT SCALE 

HYDROGRAPH R W T I N C  DATA 

1 6 9  RS NSTPS 
STORAGE R W T I N G  

2 NUMBER OF SUBREACHES 



ITYP FLOW TYPE OF INITIAL CONOlTlON 
R S V R I C  .OO INITIAL CONOlTION 

X .OO UORKING R AN0 0 COEFFICIENT 

170 RC NORMAL DEPTH CHANNEL 

AWL ,025 LEFT OVERBANK U-VALUE 
ANCH .015 MAIN CHANNEL N-VALUE 

ANR ,025 RIGHT OVERBANK U-VALUE 
RLNTH 4200. REACH LENGTH 

SEL ,0026 ENERGY SLOPE 

ELMAX 103.8 MAX. ELEV. FOR STORAGEIWTFLW CALCULATION 

CROSS-SECTION DATA 
- - -  LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

172RY . ELEVATION 102.00 101.00 100.00 102.00 101.00 101.88 102.76 103.76 
171 RX DISTANCE 100.00 150.00 152.00 156.00 158.00 202.00 246.00 248.00 

COMPUTED STORAGE-WTFLOU-ELEVATION DATA 

STORAGE .OO .O1 .03 .07 .12 .19 .44 1 .09 2.12 3.55 

WTFLOU .OO .06 .40 1.18 2.54 4.61 6.14 18.27 43.43 85.39 

ELEVATION 100.00 100.20 100.40 100.59 100.79 100.99 101.19 101.39 101.58 101.78 

STORAGE 5.37 7.51 9.83 12.35 15.05 17.84 20.63 23.44 26.25 29.07 

WTFLOU 152.30 254.13 380.14 529.48 702.59 903.68 1126.86 1370.95 1635.06 1918.42 

ELEVATION 101.98 102.18 102.37 102.57 102.77 102.97 103.17 103.36 103.56 103.76 

HYOROGRAPH AT STATION RTEF2 

*******t***t*************"*******t*********t********.*****.*.*************"*"""*".""""*".""*"*.*******.*.********.***"".*********** . * 
OA MON HRHN ORD WTFLW STORAGE STAGE ' OA MON HRMN ORD WTFLW STORAGE STAGE * OA MON HRMN OR0 WTFLW STORAGE STAGE 

* " 
' 0000 1 0. .O 100.0 1 0820 101 68. 1.5 101.7 ' 1 1640 201 0. .O 100.2 

0005 2 0. .O 100.0 * 1 0825 102 67. 1.5 101.7 * 1 1645 202 0. .O 100.2 
0010, 3 0. .O 10O.Oa 1 0830103 65. 1.4 101.7 * 1 1650 203 0. .O 100.2 
0015 4 0. .O 100.0 ' 1 0835 104 63. 1.4 101.7 ' 1 1655 204 0. .O 100.2 
0020 5 0. .O 100.0 * 1 0840 105 60. 1.3 101.7 ' 1 1700 205 0. .O 100.1 
0025 6 0. .O 100.0' 1 0845106 57. 1.3 101.6 * 1 1705 206 0. .o 100.1 

0030 7 0. .O 100.0 ' 1 0850 107 55. 1.3 101.6 ' 1 1710 207 0. .O 100.1 
1 0035 8 0. .O 100.0 * 1 0855 108 52. 1.2 101.6 ' 1 1715 208 0. .O 100.1 
1 0040 9 0. .O 100.0 * 1 0900 109 49. 1.2 101.6 * 1 1720 209 0. .O 100.1 
1 0045 10 0. .O 100.0 * 1 0905 110 47. 1.1 101.6 ' 1 1725 210 0. .O 100.1 

1 0050 11 0. .O 100.0 * 1 0910 111 44. 1.1 101.6 * 1 1730 211 0. .O 100.1 
1 0055 12 0. .O 100.0 * 1 0915 112 42. 1.0 101.6 * 1 1735 212 0. .O 100.1 
1 0100 13 0. .O 100.0 ' 1 0920 113 40. 1.0 101.6 ' 1 1740 213 0. .O 100.1 
1 0105 14 0. .O 100.0 ' 1 0925 114 39. 1.0 101.5 * 1 1745 214 0. .O 100.1 
1 0110 15 0. .O 100.0 1 0930 115 37. .9 101.5 ' 1 1750 215 0. .O 100.1 
1 0115 16 0. .O 100.0 ' 1 0935 116 35. .9 101.5 ' 1 1755 216 0. .O 100.1 
1 0120 17 0. .O 100.0 ' 1 0940 117 33. .9 101.5 1 1800 217 0. .O 100.1 
1 0125 18 0. .O 100.0 ' 1 0945 118 32. .8 101.5 * 1 1805 218 0. .o 100.1 

1 0130 19 0. .o 1oo.o * 1 0950 i i 9  30. .a 101.5 * 1 1810 219 0. .o 100.1 
1 0135 20 0. .O 100.0 ' 1 0955 120 28. .8 101.5 ' 1 1815 220 0. .O 100.1 

1 0140 21 0. .O 100.0 ' 1 1000 121 27. .7 101.5 1 1820 221 0. .O 100.1 

1 0145 22 0. .O 100.0 ' 1 1005 122 26. .7 101.4 ' 1 1825 222 0. .O 100.1 

4 





PEAK FLOW TIME MAXIMUM AVERAGE FLOU 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 

(CFS) 
193. 5.92 81. 21. 20. 20. 

(INCHES) ,302 .317 .317 .317 
(AC-FT) 40. 42. 42. 42. 

PEAK STORAGE TlME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 

(FEET) (HR) 
102.06 5.92 101.70 100.66 100.63 100.63 

CUMULATIVE AREA = 2.48 SO MI 



RUNOFF SUMMARY 

FLOU I N  CUBIC FEET PER SECOND 

T IME I N  HWRS,  AREA I N  SQUARE M I L E S  

PEAK T l M E  OF AVERAGE FLOU FOR MAXIMUM P E R I M  

FLOW PEAK 

6 - H W R  2 4 - H W R  7 2 - H W R  

B A S I N  

AREA 

MAXIMUM 

STAGE 

T l M E  OF 

MAX STAGE OPERATION STATION 

HYOROGRAPH AT 

A 

R W T E O  TO 
RTEAZ 

HYDROGRAPH AT 

B 

2 COMBINED AT 

AB 

ROUTEO TO 

RTEAB 

HYOROGRAPH AT 
C 

2 COMBINED AT 
ABC 

R W T E O  TO 
RTEAB 

HYOROGRAPH AT 

0 

ROUTED TO 

RTED 

2 C W B I N E O  AT 

ABCD 

ROUTED TO 
RTEAB 

HYDROGRAPH AT 

E 

ROUTEO TO 

RTEE 

DIVERSION TO 

OVRTE 



HYOROGRAPH A T  

REME 

R W T E O  T O  

R T E E 2  

HYOROCRAPH AT 

F 

ROUTED T O  

R T E F  

HYOROGRAPH AT 

REUF 

R W T E O  T O  

R T E F 2  

*** NORMAL END OF H E C - 1  *" 



. 
F L M O  HYDROGRAPH PACKAGE (HEC-1) * 

SEPTEMBER 1 W 0  t 

VERSION 4.0 . t 

RUN DATE 1 0 / 1 6 / 1 W 7  TIME 15:28:45 * 
* t 

.*.******* ................................... 

.*** t**************"*.***t****t*t**t... 
* 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
t 6 0 9  SECOND STREET t 

t DAVIS, CALIFORNIA 9 5 6 1 6  t 

t (916)  7 5 6 - 1 1 0 4  a 

* . 
....................................... 

x x XXXXXXX XXXXX x 
X X X  X X XX 

X x x  X X 

XXXXXXX xxxx x XXXXX x 
X X X  x X 

X X X  X X X 

X x XXXXXXX XXXXX XXX 

T H l S  P R M i R M  REPLACES ALL P R E V I W S  VERSIONS OF HEC-1 KNWN AS HECl (JAN 73). HECIGS, HEClDB, AND HECIKU. 

THE DEFlN lT lONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED F R W  THOSE USED U l T H  THE 1973-STYLE INPUT STRUCTURE. 

THE DEFINIT ION OF -AMSKK- ON RM-CARD MAS CHANGED U l T H  REVISIONS DATED 2 8  SEP 81. T H l S  I S  THE FORTRANTI VERSION 

NEU OPTIONS: DAMBREAK W T F L W  SUBMERGENCE . SINGLE EVENT DAMAGE CALCULATION, DSS:URITE STAGE FREQUENCY, 
DSS:REM T I M  SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AWPT INFILTRATION 

KINEMATIC UAVE: NEU F I N I T E  DIFFERENCE ALGORITHM 

MODEL # 8  - Phase 3 100-Year 



HEC-1 INPUT PAGE 1 

ID. ...... 1.. . . . . .2. . . . . . .3. . . . . . .4. . . . . . .5. . . . . . .6. . . . . . .7. . . . . . .8. . . . . . .9. . . . . .10 

ID  AVONOALE WETLANDS STUDY PHASE 1 STEVE LEATHERS 11/5/96 model 11 8 
ID  
I T  5 18nAR97 1210 1000 

10 1 

KK DEVELOPE RAINFALL FOR SUBBASIN A 
KM SUB-BASIN A 

KM 6-HWR RAINFALL, PATTERN NO. 2.13 WAS USEO TO FIND TC & R FOR THlS BASIN 
KM THlS BASIN USEO RAINFALL REDUCTION FACTOR OF ,970 
KM L = 1.00 Kb  = ,028 Adj .  slope = 7.0 
BA .253 

I N  15 
KH RAINFALL DEPTH OF 3.00 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD 
PB 2.911 
KH THE FOLLOWING PC RECORD USED A 6-HWR STORM WITH A PATTERN No. OF 2.13 
PC ,000 .010 .017 .026 ,036 ,045 ,054 .063 ,072 .081 
PC ,093 ,107 . I27  . I70 .259 .454 ,691 ,832 ,896 .935 
PC ,949 .963 .975 .988 1.000 
LG ,230 . I50  8.500 .059 27.000 
UC ,750 .588 
UA 0 5 16  30 65 7 7  84 90 94 9 7  
UA 100 
KO 2 

KK COMBINE IUPORTED HYOROGRAPH WITH SUB-BASIN A 

KU 

HC 2 
KO 2 

KK RWTE COMBINED TO B 
KH CHANNEL ROUTING TO SUB BASIN B NORUAL DEPTH CHANNEL RWTING 
RS 2 FLOU 0 0 
RC ,025 .015 .025 2650 ,0006 104 
RX 100 150 152 156 158 185 212 216 
RY 104 101 100 102 101 101.54 101 104 
KO 2 

B 
SUB-BASIN B 

6-HWR RAINFALL, PATTERN NO. 2.00 WAS USEO TO FINO TC & R FOR THlS BASIN 
THlS BASIN USED RAINFALL REDUCTION FACTOR OF .975 

L = 1.00 Kb = .050 Adj .  Stope = 6.0 
.319 
,500 .240 6.400 .136 ,000 

1.408 1.038 





HEC-1 INPUT PAGE 2 

I e LINE ID.... ... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK RID8 
KM COMBINE B WITH OVERFLOW FROM RID 
HC 2 
KO 2 

KK AB 
KM COMBINE SUB-BASIN B UlTH RWTEO SUB-BASIN A 
HC 2 
KO 2 

KK RTEABZC 
KM RWTE COMBINED HYDROGRAPH TO SUB BASIN C 

RS 2 FLOU 0 0 
RC ,025 ,015 ,025 2650 ,0006 104 
RX 100 150 152 156 158 185 212 216 

RY 104 101 100 102 1 0 1 1 0 1 . 5 4  101 104 
KO 2 

C 
SUB-BASIN C 
6-HWR RAINFALL, PATTERN NO. 2.00 WAS USED TO FIND TC & R FOR THIS BASIN 
THlS BASIN USED RAINFALL REDUCTION FACTOR OF ,975 

L = 1.00 Kb = .049 Adj. S lope = 10.0 
,450 
.SO0 .150 7.600 .080 .OOO 
.979 .570 

0 3 5 8 12 20 43 75 90 96 
100 

2 

KK ABC 
KM COHBINE SUB-BASIN C UITH MAINSTREAM HYDROGRAPH 
HC 2 
KO 2 

KK RTEABCZD 
KM RWTE COHBlNED HYDROGRAPH TO SUB BASIN 0 
RS 3 FLOU 0 0 
RC .025 .Dl5 .025 4150 .0011 104.76 
RX 100 150 152 156 158 202 246 250 
RY 104 101 100 102 101 101.88 102.76 104.76 
KO 2 

KK 0 
KM SUB-BASIN 0 
KM 6-HOUR RAINFALL, PATTERN NO. 2.00 UAS USED TO FINO TC & R FOR THlS BASIN 

KM THlS BASIN USE0 RAINFALL REDUCTION FACTOR OF ,975 
KM L = 1.80 Kb = ,048 Adj .  S lope = 5.5 
BA .688 

LC ,271 .248 3.600 ,149 23.00 
UC 1.500 1.149 





HEC-1 INPUT PAGE 3 

L I N E  ID... .... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK RTED 

KM ROUTE SUB B A S I N  0 THRWCH RESERVOIR TO REMOVE DEVELOPED AREA STORAGE 

RS 1 STOR 0 0 
SV 0 10 20 30 35.29 37.65 40 
SE 100 101 102 103 104 104.5 105 
SO 0 0 0 0 0 1500 3000 
SE 100 101 102 103 104 104.5 105 
KO 2 

KK ABCD 

KM COHBINE ROUTED SUB-BASIN D U l T H  MAINSTREAM 

HC 2 
KO 2 

KK RTEABCDZF 

KM ROUTE COHBINED HYDROGRAPH TO SUB B A S I N  F 

RS 1 F L W  0 0 
RC ,025 ,015 .025 850 .001 105 
RX 50 150 152 156 158 202 246 250 
RY 105 101 100 102 101 101.88 101 105 
KO 2 

E 

SUB-BASIN E 

6-HOUR RAINFALL,  PATTERN NO. 2.10 W S  USED TO F I N D  TC & R FOR T H l S  B A S I N  

T H l S  B A S I N  USED RAINFALL  REDUCTION FACTOR OF ,971 
L = 1.32 Kb = ,045 A d j .  s l o p e  = 6.9 

.572 
,300 .210 6.400 .I30 20.000 

1.375 0.902 
0 5 16 30 65 77 84 90 94 97 

100 
2 

RTEE 

ROUTE SUB B A S I N  E THROUGH RESERVOIR TO REMOVE DEVELOPED AREA STORAGE 

1 STOR 0 0 
0 10 20 30 31.47 35.65 40 

100 101 102 103 104 104.5 105 
0 0 0 0 0 1500 3000 

100 101 102 103 104 104.5 105 
2 

REME 

DIVERT F L W  TO AGUA F R l A  R IVER 

FOR MOOELING PURPOSES UE NEED DIVERSION FLOW AT THOHAS RD 

AND 115TH ( S W T H )  TO ACT AS MAINSTREAM. 

DVRTE 

0 11.59 29.74 66.65 130.38 217.20 266.94 320.62 378.13 
0 11.59 25.84 46.59 85.38 139.94 171.07 204.60 240.47 
2 



HEC-1 INPUT 

LINE 

PACE 4 

.10 

KK RTEE2F 
KM RWTE HYOROGRAPH TO SUB BASIN F 

RS 4 FLW 0 0 
RC ,025 ,015 .025 5300 .0015 103 
RX 100 150 152 156 158 185 212 216 
RV 102 101 100 102 101101.54 101 103 
KO 2 

F 

SUB-BASIN F 

6-HWR RAINFALL, PATTERN NO. 2.10 WAS USE0 TO F I N O  TC R FOR T H l S  BASIN 
T H l S  BASIN USED RAINFALL REDUCTION FACTOR OF .971 

L = .99 Kb = ,051 Adj. Stope = 6.9 
.201 
.SO0 .I50 7.100 .096 .OOO 

1.208 1.133 

0 5 16 30 65 77 84 90 94 
100 

2 

KK RTEF 
KM RWTE SUB BASIN F THRWGH RESERVOIR TO REMOVE DEVELOPED AREA STORAGE 

RS 1 STOR 0 0 
SV 0 2 4 6 6.83 8 
SE 100 101 102 103 104 105 
SO 0 0 0 0 0 250 
SE 100 101 102 103 104 105 

KO 2 

KK CCUBINEALLZF 
KM CCUBINE HVOROGRAPHS E 8 F YITH PREVIWS 
HC 3 
KO 2 

KK REHF 
KM DIVERT FLW TO 115711 STREET SWTH FRCU F 

OT DIVF 

Dl 0 12.53 21.41 51.01 99.53 166.81 265.04 402.80 582.53 
00 0 0 .13 2.05 8.89 23.21 61.68 117.16 185.80 
KO 2 

KK RTEF2G 
KM RWTE C(WBINE0 HVDROGRAPH TO SUB BASIN G 

RS 2 FLW 0 0 
RC ,025 .015 .025 4200 .0026 103.76 
RX 100 150 152 156 158 202 246 248 
RV 103 101 100 102 101 101.88 102.76 103.76 
KO 2 

ZZ 



......................................... 
* t 

* FLOOD HYDROGRAPH PACKAGE (HEC-1 )  * • * SEPTEMBER 1990 t 

VERSION 4.0 * 
* * 
* RUN DATE 0 6 / 0 1 / 1 9 9 8  T l M E  14:47:53 ' 
* * 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

AVONDALE WETLANDS STUDY PHASE 1 STEVE LEATHERS 1 1 / 5 / 9 6  m o d e l  Y 8 

*** ERROR **' S P E C I F I E D  START AN0 END DATES RESULT I N  T W  MANY T l M E  PERIODS 

4 1 0  WTPUT CONTROL VARIABLES 

IPRNT 1 P R I N T  CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0 .  HYOROGRAPH PLOT SCALE 

I T  HYDROGRAPH T I M E  OATA 

NMIN 5 MINUTES I N  CCUPUTATION INTERVAL 

I D A T E  18MAR97 STARTING DATE 

I T I M E  1 2 1 0  STARTING T IME 

NQ 3 0 0  NUMBER OF HYOROGRAPH ORDINATES 

NDDATE 19MAR97 ENDING DATE 

NDTlME 1 3 0 5  ENDING T I M E  

ICENT 19 CENTURY MARK 

COWPUTATION INTERVAL .08 H W R S  

TOTAL T l M E  BASE 24 .92  H W R S  

*.*.***t**.t**.**ttt**t***t******ttttt.* 

* * 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYOROLOCIC ENGINEERING CENTER * . 6 0 9  SECOND STREET 
* DAVIS,  CAL IFORNIA  9 5 6 1 6  * . (916) 7 5 6 - 1 1 0 4  * 
" . 
***l..*t*t*t***********.t..tt**t*t".t"** 

ENGLISH U N I T S  

DRAINAGE AREA SQUARE M I L E S  

P R E C I P I T A T I O N  DEPTH INCHES 

LENGTH, ELEVATION FEET 

FLOW CUBIC FEET PER SECOND 

STORAGE VOLUME ACRE-FEET 

SURFACE AREA ACRES 

TEMPERATURE DEGREES FAHRENHEIT 

*** *** *.* t*. *.. .tt ..* it* *** tt* .** *** *** *.* **I *.* *.* *t* *** *** +** *** *** *** *** *** *** *+* t** tt* *** *** t** 

************** 
" 

5 KK * RES29S * 
t . 
**.*****t**t** 

..... DSS---ZOPEN: V e r s i o n :  6-EA; E x i s t i n g  F i l e  O p e n e d  

U n i t :  71, F i l e :  C : ~ H E C l W E V A V Q n W E L ~ 8 . O s S  
.-... DSS- - -  ZREAD U n i t  71; V e r r .  1: /MV100-6/RES29S/FLOU/18HAR1997/5MIN// 



-.... OSS--- ZREAO Uni t  71; Vers. 1: /MVl00-6/RES29S/FLOV/18nAR1997/5M1U// 
--.-. OSS--- ZREAO Uni t  71; Vers. 1: /MV100-6/RES29S/FLOV/lPMAR1997/5MIN/I 

****** WARNIUG ROTIMS - MISSING FLOW I N  OSS FILE . READ AN0 INTERPOLATED VALUES SET TO ZERO ***'** 

8 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYOROCRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

6 BA SUBBASIN CHARACTERISTICS 
TAREA 74.02 SUBBASIN AREA 

HYOROCRAPH AT STATION RES29S 

.****.******.**.*****t******************.*.tt*t.""""."""""ttt..************.*.****.*t*t"*t".""t""*."".*t*****.****".""*".**"*"***** . * * 
OA MON HRMN OR0 FLGU OA MON HRMN OR0 FLW * OA MON HRMN OR0 FLGU * OA MON HRMN ORD FLW 

* t 

18 MAR 1210 1 0. * 18MAR1825 76 537. * 19 MAR 0040 151 41. ' 19 MAR 0655 226 1. 

18 MAR 1215 2 0. * 18MAR1830 77 551. * 19 MAR 0045 152 40. * 19 MAR 0700 227 1. 

18 MAR 1220 3 0. 18 MAR 1835 78 555. * 19 MAR 0050 153 38. * 19 MAR 0705 228 1. 

18 MAR 1225 4 0. * 18MAR1840 79 552. * 19 MAR 0055 154 37. * 19 MAR 0710 229 1. 

18 MAR 1230 5 0. 18 MAR 1845 80 543. * 19 MAR 0100 155 36. * 19 MAR 0715 230 1. 

18 MAR 1235 6 0. * 18MAR1850 81 531. * 19 MAR 0105 156 35. * 19 MAR 0720 231 1. 

18 MAR 1240 7 0. * 18MAR1855 82 515. ' 19 MAR 0110 157 34. * 19 MAR 0725 232 1. 

18 MAR 1245 8 0. * 18 MAR 1900 83 497. * 19 MAR 0115 158 33. * 19 MAR 0730 233 1. 

18 MAR 1250 9 0. 18MAR1905 84 478. 19 MAR 0120 159 32. * 19 MAR 0735 234 1. 

18 MAR 1255 10 0. * 18 MAR 1910 85 458. 19 MAR 0125 160 31. ' 19 MAR 0740 235 0. 

18 MAR 1300 11 0. * 18MAR1915 86 437. * 19 MAR 0130 161 30. * 19 MAR 0745 236 0. 

18MAR1305 12 0. * 18 MAR 1920 87 417. ' 19 MAR 0135 162 29. * 19 MAR 0750 237 0. 

18 MAR 1310 13 0. * 18 MAR 1925 88 397. * 19 MAR 0140 163 29. 19 MAR 0755 238 0. 

18 MAR 1315 14 0. 18MAR1930 89 377. * 19 MAR 0145 164 28. * 19 MAR 0800 239 0. 

18 MAR 1320 15 0. * 18MAR1935 90 358. * 19 MAR 0150 165 27. * 19 MAR 0805 240 0. 

18 MAR 1325 16 0. 18 MAR 1940 91 339. * 19 MAR 0155 166 26. * 19 MAR 0810 241 0. 

18 MAR 1330 17 0. 18MAR1945 92 320. * 19 MAR 0200 167 25. * 19 MAR 0815 242 0. 

18 MAR 1335 18 0. ' 18 MAR 1950 93 302. * 19 MAR 0205 1M) 24. * 19 MAR 0820 243 0. 

18 MAR 1340 19 0 * 18MARl955 94 284. * 19 MAR 0210 169 24. * 19 MAR 0825 244 0. 

18 MAR 1345 20 0. * 18 MAR 2000 95 268. * 19 MAR 0215 170 23. * 19 MAR 0830 245 0. 

18 MAR 1350 21 0. ' 18 MAR 2005 96 252.. * 19 MAR 0220 171 22. * 19 MAR 0835 246 0. 

18 MAR 1355 22 0. * 18 MAR 2010 97 238. * 19'MAR 0225 172 21. * 19 MAR 0840 247 0. 

18 MAR 1400 23 0. * 18 MAR 2015 98 225. 19 MAR 0230 173 20. * 19 MAR 0845 248 0. 

18 MAR 1405 24 0. * 18 MAR 2020 99 212. * 19 MAR 0235 174 19. * 19 MAR 0850 249 0. 

18 MAR 1410 25 0. * 18MAR2025 100 201. * 19 MAR 0240 175 19. * 19 MAR 0855 250 0. 

18 MAR 1415 26 0. * 18 MAR 2030 101 191. ' 19 MAR 0245 176 18. * 19 WAR 0900 251 0. 

18 MAR 1420 27 0. * 18 MAR 2035 102 182. 19 MAR 0250 177 17. ' 19 MAR 0905 252 0. 

18 MAR 1425 28 0. 18 WAR 2040 103 173. * 19MAR0255 178 16. ' 19 WAR 0910 253 0. 

18 MAR 1430 29 0. * 18 MAR 2045 104 165. * 19 MAR 0300 179 15. * 19 MAR 0915 254 0. 

18 MAR 1435 30 0. * 18 MAR 2050 105 157. * 19 MAR 0305 180 14. * 19 MAR 0920 255 0. 





.*****.**.**** 
* " 

9 KK * OEVEL * OPE RAINFALL FOR SUBBASIN A 
" " 
***.**.**..*.* 

SUB-BASIN A 
6 - H W R  RAINFALL, PATTERN NO. 2.13 WAS USEO TO FINO TC R FOR T H l S  BASIN 

T H l S  BASIN USED RAINFALL REDUCTION FACTOR OF .970  
L = 1 . 0 0  K b  - .028  A d i .  S l o p e  = 7.0 

RAINFALL DEPTH OF 3.00 UAS SPACIALLY REDUCE0 AS SHOUN BY THE PB RECORD 
THE FOLLOUING PC RECMIO USEO A 6 - H W R  STORM U l T H  A PATTERN NO. OF 2 . 1 3  

1 5  I N  TIME DATA FOR INPUT TIME SERIES 
JXMlN 1 5  TIME INTERVAL I N  MINUTES 

JXOATE 18MAR97 STARTING DATE 

JXTIME 1 2 1 0  STARTING TIME 

2 6  KO W T P U T  CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
PSCAL 0.  HYOROCRAPH PLOT SCALE 

SUBBASIN RUNOFF OATA 

l b  BA SUBBASIN CHARACTERISTICS 
TARE A .25 SUBBASIN AREA 

PRECIPITATION OATA 

1 8  PB STORM 2.91 BASIN TOTAL PRECIPITATION 

1 8  P I  INCREMENTAL PRECIPITATION PATTERN 

.oo .oo .oo . 0 0  .oo .oo .oo .oo .oo . 0 0  

.oo .oo .oo .oo .oo .oo .oo .oo .oo . 0 0  

.oo .oo .oo .oo .oo .oo .oo .oo . 0 0  . 0 0  

.oo .oo .oo .01 .Ol .O1 . 0 1  . 0 1  . 0 1  .03 

.03 .03 . 0 6  . 0 6  .06 . 0 8  . 0 8  .08 .05 .05 

.05 .02 . 0 2  . 0 2  .Ol . 0 1  .01 .oo .oo .oo 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.oo .oo 

2 2  LG GREEN AND AMPT LOSS RATE 
STRTL . 2 3  STARTING LOSS 

OTH .I5 MOISTURE D E F I C I T  
P S l F  8.50 WETTING FRONT SUCTION 

XKSAT .06 HYDRAULIC CONDUCTIVITY 

RTIMP 27.00 PERCENT IMPERVIWS AREA 

2 3  UC CLARK UNITGRAPH 
TC .75 TIME OF CONCENTRATION 

R . 5 9  STORAGE COEFFICIENT 



24 UA ACCUMULATEO-AREA VS. TIME, 11 OROINATES 

UNIT HYOROGRAPH PARAMETERS 
CLARK TC= .X HR, R= .59 HR 

SNYDER TP= .42 HR, CP= .43 

UNIT HYOROGRAPH 
42 END-OF-PERIM ORDINATES 

8. 32. 74. 130. 164. 165. 159. 149. 138. 124. 
108. 94. 81. 71. 61. 53. 46. 40. 35. 30. 

26. 23. 20. 17. 15. 13. 11. 10. 8. 7. 
6. 5. 5. 4. 4. 3. 3. 2. 2. 2. 
2. 1. 

HYOROGRAPH AT STATION OEVEL 

*** ................................................................................................................................. 

0A MON HRMN OR0 R A I N  LOSS EXCESS CMlP 0 t OA MON HRMN OR0 R A I N  LOSS EXCESS CWP 9 
* 

18 MAR 1210 1 .OO .00 .OO 0. t 19MAR0040 151 .OO .OO .OO 0. 
18 MAR 1215 2 .O1 .O1 .OO 0. * 19 MAR 0045 152 .OO .OO .OO 0. 

18 MAR 1220 3 .O1 .O1 .OO 0. * 19 MAR 0050 153 .OO .OO ,00 0. 
18 MAR 1225 4 .O1 .O1 .OO 0. 19 MAR 0055 154 .OO .OO .OO 0. . 
18 MAR 1230 5 .O1 .OO .OO 1. " 19 MAR 0100 155 .OO .OO .00 0. 
18 MAR 1235 6 .01 .OO .OO 1. t 19MAR0105 156 .OO .OO .OO 0. 
18 MAR 1240 7 .O1 .OO .OO 1. t 19 MAR 0110 157 .OO .OO .OO 0. 
18 MAR 1245 8 .O1 .O1 .OO 2. t 19 MAR 0115 158 .OO .OO .OO 0. 
18 MAR 1250 9 .O1 .O1 .OO 2. 19 MAR 0120 159 .OO .OO .OO 0. . 
18 MAR 1255 10 .O1 .O1 .OO 2. * 19 MAR 0125 160 .OO .OO .OO 0. 
18 MAR 1300 11 .O1 .O1 .OO 3. " 19 MAR 0130 161 .OO .OO .OO 0. 
18 MAR 1305 12 .O1 .O1 .OO 3. * 19 MAR 0135 162 .00 .OO .OO 0. 
18 MAR 1310 13 .O1 .O1 .OO 3. * 19 MAR 0140 163 .OO .OO .OO 0. 
18 MAR 1315 14 .O1 .O1 .OO 3. " 19 MAR 0145 164 .OO .OO .OO 0. 
18 MAR 1320 15 .O1 .O1 .OO 3. t 19 MAR 0150 165 .OO .OO .OO 0. 
18 MAR 1325 16 .O1 .O1 .OO 4. t 19 MAR 0155 166 .OO .OO .OO 0. 
18 MAR 1330 17 .O1 .O1 .OO 4. a 19MAROZOO 167 .OO .OD .OO 0. 
18 MAR 1335 18 .O1 .O1 .OO 4. * 19 MAR 0205 168 .OO .OD .OO 0. 
18 MAR 1340 19 .01 .O1 .OO 4. t 19 MAR 0210 169 .OO .OO .OO 0. 
18 MAR 1345 20 .O1 .O1 .OO 4. t 19 MAR 0215 170 .OO .OO .OO 0. 
18 MAR 1350 21 .O1 .O1 .00 4. * 19MAR0220 171 .OO .OO .OO 0. 
18 MAR 1355 22 .O1 1 .OO 4. * 19MAR0225 172 .00 .OO .OO 0. 
18 MAR 1400 23 .O1 .O1 .OO 4. * 19 MAR 0230 173 .OO .OO .OO 0. 
18 MAR 1405 24 .O1 .O1 .00 4. 19MAR0235 174 .OO .OO .OO 0. . 
18 MAR 1410 25 .O1 .O1 .OO 4. e 19 MAR 0240 175 .OO .OO .00 0. 
18 MAR 1415 26 .O1 .O1 .OO 4. * 19 MAR 0245 176 .00 .OO .OO 0. 
18 MAR 1420 27 .O1 .O1 .OO 4. * 19 MAR 0250 177 .OO .OO .OO 0. 
18 MAR 1425 28 .O1 .O1 .OO 4. * 19 MAR 0255 178 .OO .OO .OO 0. 
18 MAR 1430 29 .O1 .O1 .OO 4. t 19MAR0300 179 .OO .OO .OO 0. 
18 MAR 1435 30 .O1 .O1 .OO 5. * 19 MAR 0305 180 .OO ,00 .00 0. 
18 MAR 1440 31 .O1 .O1 .OO 5. * 19 MAR 0310 181 .OO .OO .OO 0. 
18 MAR 1445 32 .O1 .O1 .OO 5. * 19MAR0315 l a 2  .OD .OO .OO 0. 



18 MAR  1450 
18 MAR 1455 
18 MAR  1500 
18 MAR  1505 
18 MAR  1510 
18 MAR 1515 
18 MAR 1520 
18 MAR 1525 
18 MAR 1530 
18 MAR 1535 
18 MAR 1540 
18 MAR 1545 
18 MAR 1550 
18 MAR 1555 
18 MAR 1600 
18 MAR 1605 
18 MAR 1610 
18 MAR 1615 
18 MAR 1620 
18 MAR 1625 
18 MAR 1630 
18 MAR 1635 
18 MAR 1640 
18 MAR  1645 
18 MAR 1650 
18 MAR  1655 
18 MAR  1700 
18 MAR 1705 
18 MAR 1710 
18 MAR 1715 
18 MAR 1720 
18 MAR 1725 
18 MAR 1730 
18 MAR 1735 
18 MAR 1740 
18 MAR 1745 
18 MAR 1750 
18 MAR 1755 
18 MAR 1800 
18 MAR 1805 
18 MAR 1810 
18 MAR 1815 
18 MAR 1820 
18 MAR 1825 
18 MAR 1830 
18 MAR 1835 
18 MAR 1840 
18 MAR 1845 
18 MAR 1850 
18 MAR 1855 
18 MAR 1900 
18 MAR 1905 
18 MAR 1910 
18 MAR 1915 
18 MAR  1920 
18 MAR 1925 
18 MAR 1930 
18 MAR  1935 

19 MAR 0320 183 .OO .OO .OO 
19 MAR 0325 184 .OO .OO .OO 
19 MAR 0330 185 .OO .OO .OO 
19MAR0335 186 .OO .OO .OO 
19 MAR 0340 187 .OO .OO .OO 
19 MAR 0345 188 .OO .OO .OO 
19MAR0350 189 .OO .OO .OO 
19MAR0355 190 .OO .OO .OO 
19 MAR 0400 191 .OO .OO .OO 
19MAR0405 192 .OO .OO .OO 
19 MAR 0410 193 .OO .OO .OO 
19 MAR  0415 194 .OO .OO .OO 
19 MAR 0420 195 .OO .OO .OO 
19 MAR 0425 196 .OO .OO .OO 
19 MAR  0430 197 .OO .OO .OO 
19 MAR  0435 198 .OO .OO .OO 
19 MAR 0440 199 .OO .00 .OO 
19 MAR 0445 200 .OO .OO .OO 
19 MAR 0450 201 .OO .OO .OO 
19 MAR 0455 202 .OO .OO .OO 
19 MAR 0500 203 .OO .OO .OO 
19 MAR 0505 204 .OO .OO .OO 
19 MAR 0510 205 .OO .OO .OO 
19 MAR 0515 206 .OO .OO .OO 
19 MAR 0520 207 .OO .OO .OO 
19 MAR 0525 208 .OO .OO .OO 
19 MAR 0530 209 .OO .OO .OO 
19 MAR  0535 210 .OO .OO .OO 
19 MAR  0540 211 .OO .OO .OO 
19 MAR 0545 212 .OO .OO .OO 
19 MAR 0550 213 .OO .OO .OO 
19 MAR 0555 214 .OO .OO .OO 
19 MAR 0600 215 .OD .OO .OO 
19 MAR 0605 216 .OO .OO .OO 
19 MAR 0610 217 .OO .OO .OO 
19 MAR 0615 218 .OO .OO .OO 
19 MAR 0620 219 .OO .OO .OO 
19 MAR 0625 220 .OO .OO .OO 
19 MAR 0630 221 .OO .OO .00 
19 MAR 0635 222 .OO .OO .OO 
19 MAR 0640 223 .OO .OO .OO 
19 MAR 0645 224 .OO .OO .00 
19 MAR 0650 225 .OO .00 .OO 
19MAR0655 226 .OO .OO .OO 
19 MAR 0700 227 .OO .OO .OO 
19 MAR 0705 228 .OO .OO .OO 
19 MAR 0710 229 .OO .OO .OO 
19 MAR 0715 230 .OO .OO .00 
19 MAR 0720 231 .OO .OO .OO 
19 MAR 0725 232 .OO .OO .OO 
19 MAR 0730 233 .OO .OO .00 
19 MAR 0735 234 .OO .00 .00 
19 MAR 0740 235 .OO .00 .00 
19 MAR 0745 236 .OO .OO .OO 
19 MAR 0750 237 .OO .OO .00 
19MAR0755 238 .00 .OO .00 
19 MAR 0800 239 .OO .OO .00 
19 MAR 0805 240 .OO .OO .OO 





19 MAR 0030 149 .OO .OO .OO 0. . 19 MAR 1300 299 .OO .OO .OO 0. 
19MAR0035 150 .OO .OO .OO 0. t 19 MAR 1305 300 .00 .OO .OO 0. 

* 
***.****...****.*.. ................................................................................................................ 

TOTAL RAINFALL = 2.91, TOTAL LOSS = .75, TOTAL EXCESS = 2.16 

PEAK FLOW TIME MAXIMUM AVERAGE FLOU 

6-HR 24-HR 72-HR 24.92-HR 
(CFS) (HR) 

(CFS) 
234. 4.42 58. 15. 14. 14. 

(INCHES) 2.131 2.153 2.153 2.153 
(AC-FT) 29. 29. 29. 29. 

CUMULATIVE AREA = .25 SO MI 

*.* *** *.* t*. *** *** *** .** *** *** *t* *.* t.. *,* *.. *.* ttt *** *** tt* tt* *.* *** *.* at* *.* .** .** *** it* .** ... ttt 
********.****. 
* * 

27 KK * COnBl * NE IMPORTED HYOROGRAPH WITH SUB-BASIN A . 
*************. 

30 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

29 HC HYDROGRAPH COnBlNATlON 
ICOnP 2 NUMBER OF HYDROGRAPHS TO COnBlNE 

HYDROCRAPH AT STATION COMB1 

sun OF 2 HVOROGRAPHS 

................................................................................................................................... 

" . * 
DA MOW HRMN ORD FLOU * DA MOW HRMN ORD FLOW * DA MOM HRMN ORD FLOW * DA MON HRMN ORD FLW 

* * . 
18 MAR 1210 1 0. * 18MAR1825 76 562. * 19 MAR 0040 151 41. * 19  MAR 0655 226 1. 
18 MAR 1215 2 0. * 1 8 M A R l 8 3 0  7 7  572. * 19 MAR 0045 152 40. * 19 MAR 0700 227 1. 
18 MAR 1220 3 0. * 18MAR1835 78 574. 19 MAR 0050 153 38. 19 MAR 0705 228 1. 
18 MAR 1225 4 0. * 18 MAR 1840 79 568. 19 MAR 0055 154 37. * 19 MAR 0710 229 1. 
18 MAR 1230 5 1. * 18  MAR 1845 8 0  558. * 19 MAR 0100 155 36. * 19 MAR 0715 230 1. 

18 MAR 1235 6 1. * 18  MAR 1850 81 543. * 19 MAR 0105 156 35. * 19  MAR 0720 231 1. 
18 MAR 1240 7 1. 1 8 M A R l 8 5 5  82 526. * 19 MAR 0110 157 34. * 19  MAR 0725 232 1. 
18 MAR 1245 8 2. * 18MARl9OO 83 507. * 19  MAR 0115 158 33. * 19  MAR 0730 233 1. 

18 MAR 1250 9 2. * 1 8 M A R l 9 0 5  84 486. * 19 MAR 0120 159 32. * 19 MAR 0735 234 1. 



18 MAR 1300 11 

18 MAR 1305 12 
18 MAR 1310 13 

18 MAR 1315 14 
18 MAR 1320 15 
18 MAR 1325 16 

18 MAR 1330 17 
18 MAR 1335 18 
18 MAR 1340 19 
18 MAR 1345 20 
18 MAR 1350 21 
18 MAR 1355 22 
18 MAR 1400 23 
18 MAR 1405 24 
18 MAR 1410 25 
18MAR1415 26 
18 MAR 1420 27 
18 MAR 1425 28 

18 MAR 1430 29 
18 MAR 1435 30 
18 MAR 1440 31 
18 MAR 1445 32 
18 MAR 1450 33 
18 MAR 1455 34 
18 MAR 1500 35 
18 MAR 1505 36 
18 MAR 1510 37 

e 18 MAR 1515 38 
18 MAR 1520 39 - 
18 MAR 1525 40 
18 MAR 1530 41 
18 MAR 1535 42 
18 MAR 1540 43 

18 MAR 1545 44 
18 MAR 1550 45 
18 MAR 1555 46 
18 MAR 1600 47 
18 MAR 1605 48 

18 MAR 1610 49 
18 MAR 1615 50 
18MAR 1620 51 
18 MAR 1625 52 
18 MAR 1630 53 
18 MAR 1635 54 
18 MAR 1640 55 
18 MAR 1645 56 
18 MAR 1650 57 
18 MAR 1655 58 
18 MAR 1700 59 
18 MAR 1705 60 

18 MAR 1710 61 
18 MAR 1715 62 
18 MAR 1720 63 

18 MAR 1725 64 
18 MAR 1730 65 

18 MAR 1735 66 

18 MAR 1740 67 

2. * 18 MAR 1910 85 
3. * 18 MAR 1915 86 

3. 18 MAR 1920 87 
3. * 18 MAR 1925 88 

3. * 18MAR1930 89 
3. * 18MAR1935 90 

4. * 18 MAR 1940 91 

4. * 18 MAR 1945 92 
4. 18 MAR 1950 93 
4. * 18 MAR 1955 94 
4. * 18 MAR 2000 95 
4. * 18 MAR 2005 96 
4. * 18 MAR 2010 97 

4. 18 MAR 2015 98 
4. * 18 MAR 2020 99 
4. i s ~ ~ ~ 2 0 2 5  100 
4. * 18MAR2030 101 

4. 18MAR2035 102 
4. * 18MAR2040 103 

4. * 18 MAR 2045 104 
5. * 18 MAR 2050 105 
5. * 18 MAR 2055 106 

5. 18 MAR 2100 107 

5. 18 MAR 2105 108 

5. * 18 MAR 2110 109 

5. * 18 MAR 2115 110 
6. * 18 MAR 2120 111 
6. 18 MAR 2125 112 
6. * 18 MAR 2130 113 
7. * 18 MAR 2135 114 
8. * 18 MAR 2140 115 

10. * 18 MAR 2145 116 
14. * 18 MAR 2150 117 
19. * 18 MAR 2155 118 
29. * 18 MAR 2200 119 
43. * 18 MAR 2205 120 
61. * 18 MAR 2210 121 
84. * 18 MAR 2215 122 

112. * 18MAR2220 123 

141. * 18 MAR 2225 124 

170. ' 18 MAR 2230 125 

196. * 18 MAR 2235 126 

217. ' 18 MAR 2240 127 
229. 18 MAR 2245 128 
234. * 18 MAR 2250 129 
233. * 18 MAR 2255 130 
225. * 18 MAR 2300 131 
214. * 18 MAR 2305 132 
200. 18 MAR 2310 133 
185. * 18 MAR 2315 134 
169. * 18 MAR 2320 135 

153. * 18 MAR 2325 136 
137. ' 18 MAR 2330 137 

121. ' 18MAR2335 138 
107. ' 18 MAR 2340 139 

101. ' 18 MAR 2345 140 

113. 18 MAR 2350 141 

127. * 18 MAR 2355 142 

465. * 19 MAR 0125 160 

443. * 19 MAR 0130 161 

422. * 19 MAR 0135 162 
401. * 19 MAR 0140 163 

381. * 19 MAR 0145 164 
360. * 19 MAR 0150 165 

341. * 19 MAR 0155 166 

321. 19 MAR 0200 167 

303. * 19 MAR 0205 168 
285. I 9  MAR 0210 169 
268. * 19MAR0215 170 
253. * 19 MAR 0220 171 
238. * 19 MAR 0225 172 
225. 19 MAR 0230 173 
213. 19 MAR 0235 174 
202. 19 MAR 0240 175 
191. 19 MAR 0245 176 
182. * 19 MAR 0250 177 
173. * 19 MAR 0255 178 
165. 19 MAR 0300 179 
157. * 19 MAR 0305 180 
150. * 19 MAR 0310 181 
144. ' 19 MAR 0315 182 
137. * 19 MAR 0320 183 
132. ' 19 MAR 0325 184 
126. ' 19 MAR 0330 185 
121. * 19MAR0335 186 
116. * 19 MAR 0340 187 
112. * 19 MAR 0345 188 
108. * 19 MAR 0350 189 
106. * 19 MAR 0355 190 
103. * 19 MAR 0400 191 
101. * 19 MAR 0405 192 
99. * 19 MAR 0410 193 
96. * 19 MAR 0415 194 
94. * 19 MAR 0420 195 
92. * 19 MAR 0425 196 
90. 19 MAR 0430 197 
88. * 19 MAR 0435 198 

86. * 19 MAR 0440 199 
84. * 19 MAR 0445 200 
82. 19MAR0450 201 
80. * 19 MAR 0455 202 
78. * 19 MAR 0500 203 
76. * 19 MAR 0505 204 
74. 19MAR0510 205 
72. * 19 MAR 0515 206 
70. 19 MAR 0520 207 
69. * 19 MAR 0525 208 

67. * 19 MAR 0530 209 
65. * 19 MAR 0535 210 

63. * 19 MAR 0540 211 
62. 19 MAR 0545 212 

60. * 19 MAR 0550 213 

58. * 19 MAR 0555 214 

57. * 19 MAR 0600 215 

55. * 19 MAR 0605 216 

53. * 19 MAR 0610 217 

19 MAR 0740 235 
* 19 MAR 0745 236 

* 19 MAR 0750 237 
* 19 MAR 0755 238 
* 19 MAR 0800 239 

19 MAR 0805 240 
* 19 MAR 0810 241 

* 19 MAR 0815 242 
* 19 MAR 0820 243 
* 19 MAR 0825 244 
* 19 MAR 0830 245 
* 19 MAR 0835 246 

19 MAR 0840 247 
19 MAR 0845 248 
19 MAR 0850 249 
19 MAR 0855 250 

* 19 MAR 0900 251 
* 19 MAR 0905 252 
* 19 MAR 0910 253 
* 19 MAR 0915 254 
* 19 MAR 0920 255 
* 19 MAR 0925 256 

19 MAR 0930 257 
19 MAR 0935 258 

* 19 MAR 0940 259 
* 19 MAR 0945 260 

19 MAR 0950 261 
* 19 MAR 0955 262 

19 MAR 1000 263 
* 19 MAR 1005 264 
* 19 MAR 1010 265 
* 19MAR 1015 266 
* 19 MAR 1020 267 
* 19 MAR 1025 268 

19 MAR 1030 269 
19 MAR 1035 270 
19 MAR 1040 271 
19 MAR 1045 272 

* 19 MAR 1050 273 

* 19 MAR 1055 274 
* 19 MAR 1100 275 

19 MAR 1105 276 
* 19 MAR 1110 277 

19 MAR 1115 278 
* 19 MAR 1120 279 
* 19MAR 1125 280 

19MAR 1130 281 
* 19 MAR 1135 282 
* 19 MAR 1140 283 
* 19MAR 1145 284 

19 MAR 1150 285 
19 MAR 1155 286 

* 19 MAR 1200 287 

* 19 MAR 1205 288 

19 MAR 1210 289 
* 19 MAR 1215 290 

* 19 MAR 1220 291 
* 19 MAR 1225 292 



18 MAR 1745 
18 MAR 1750 
18 MAR 1755 
18 MAR 1800 
18 MAR 1805 
18 MAR 1810 
18 MAR 1815 
18 MAR 1820 

68 136. 19 MAR 0000 143 52. * 19 MAR 0615 218 1. * 1 9  WAR 1230 293 0. 
69 143. ' 19 MAR 0005 144 50. 19 MAR 0620 219 1. ' 19 MAR 1235 294 0. 

70 174. * 19 MAR 0010 145 49. * 19 MAR 0625 220 1. * 19 MAR 1240 295 0. 
71 255. * 19 WAR 0015 146 47. * 19 MAR 0630 221 1. 19 WAR 1245 296 0. 

72 365. * 19 WAR 0020 147 46. * 19 WAR 0635 222 1. 19  WAR 1250 297 0. 
TJ 445. * 19  WAR 0025 148 45. * 19  MAR 0640 223 1. ' 19 MAR 1255 298 0. 

74 502. * 19 WAR 0030 149 43. 19 MAR 0645 224 1. ' 19 WAR 1300 299 0. 
75 540. * 19 MAR 0035 150 42. * 19 MAR 0650 225 1. * 19 MAR 1305 300 0. 

t * . 
................................................................................................................ 

PEAK FLOU TIME MAXIMUM AVERAGE FLW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

574. 6.42 257. 76. 74. 74. 
(INCHES) .032 .038 .038 .038 

(AC-FT) 127. 151. 151. 151. 

CUMULATIVE AREA = 74.27 SO MI 

*********.**** 
* 

31 KK * RWTE * CCUBlNED TO B 
" * 
.*....******** 

CHANNEL RWTlNC TO SUB BASIN B NORMAL OEPTH CHANNEL RWTlNC 

3 7  KO WTPUT CONTROL VARIABLES 

IPRUT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0. HYOROCRAPH PLOT SCALE 

HYOROGRAPH RWTlNG DATA 

33 RS STORAGE RWTING 
USTPS 2 NUMBER OF SUBREACHES 

ITYP FLOU TYPE OF INITIAL CONOlTlON 
RSVRIC .OO INITIAL CONDITION 

X .OO YORKINC R AN0 D COEFFICIENT 

34 RC NORMAL DEPTH CHANNEL 
ANL ,025 LEFT OVERBANK N-VALUE 

ANCH .015 MAIN CHANNEL N-VALUE 
ANR .025 RIGHT OVERBANK U-VALUE 

RLNTH 2650. REACH LENGTH 

SEL ,0006 ENERGY SLOPE 
ELHAX 104.0 WAX. ELEV. FOR STORAGEIWTFLOU CALCULATION 

CROSS-SECTION DATA 
-. - LEFT OVERBANK - - -  + - - - - - -  WAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

36 RY ELEVATION 104.00 101.00 100.00 102.00 101.00 101.54 101.00 104.00 



35 RX D ISTANCE 100.00 150.00 152.00 156.00 158.00 185.00 212.00 216.00 

*.* 

C W P U T E D  STORAGE-WTFLOU-ELEVATION DATA 

STORAGE .OO .01 .02 .05 .09 .14 .44 1.07 1.96 2.93 

W T F L O U  .OO .04 .23 .67 1.44 1.93 4.97 14.55 35.34 65.96 

ELEVATION 100.00 100.21 100.42 100.63 100.84 101.05 101.26 101.47 101.68 101.89 

STORAGE 3.95 5.02 6.15 7.32 8.53 9.80 11.12 12.48 13.89 15.36 
W T F L O U  105.12 152.64 207.W 270.56 340.73 418.28 503.21 595.50 695.18 802.28 

ELEVATION 102.11 102.32 102.53 102.74 102.95 103.16 103.37 103.58 103.79 104.00 

HYDROGRAPH AT STATION R W T E  

OA MON HRMN ORD W T F L W  STORAGE 

18 MAR 1210 1 0. .O 
18 MAR 1215 2 0. .O 
18 MAR 1220 3 0. .O 
18 MAR 1225 4 0. .O 
18 MAR 1230 5 0. .O 

18 MAR 1235 6 0. .O 

18 MAR 1240 7 0. .O 

18MAR1245 8 0. .O 

18 MAR 1250 9 0. .O 
1 8 M A R  1255 10 0. .O 

18 MAR 1300 11 1. .O 

18 MAR 1305 12 1. .O 

18 MAR 1310 13 1. .O 

18 MAR 1315 14 1. .O 

18 MAR 1320 15 1. .O 

18 MAR 1325 16 2. .O 
18 MAR 1330 17 2. .1 
18 MAR 1335 18 2. .1 
18 MAR 1340 19 2. .1 
18 MAR 1345 20 2. .1 
18 MAR 1350 21 2. .1 

18 MAR 1355 22 2. .1 

18 MAR 1400 23 2. .1 
18 MAR 1405 24 3. 1 
18 MAR 1410 25 3. 1 
18 MAR 1415 26 3. .1 
18 MAR 1420 27 3. .1 
18 MAR 1425 28 3. .1 
18 MAR 1430 29 3. .1 
18 MAR 1435 30 3. .1 
18 MAR 1440 31 3. .1 
18 MAR 1445 32 3. .1 
18 MAR 1450 33 4. .2 

18 MAR 1455 34 4. .2 

18 MAR 1500 35 4. .2 

**... t...*.****.****t*.**"***""****tt*****~**. 

* 
STAGE * DA MON HRMN ORD W T F L O U  STORAGE . 
100.0 * 18 MAR 2030 101 223. 3.2 
100.0 * 18 MAR 2035 102 211. 3.1 
100.0 * 18 MAR 2040 103 201. 3.0 
100.0 ' 18 MAR 2045 104 191. 2.9 
100.0 ' 18 MAR 2050 105 182. 2.8 
100.1 ' 18 MAR 2055 106 174. 2.7 
100.2 ' 18 MAR 2100 107 166. 2.6 
100.3 ' 18 MAR 2105 108 158. 2.6 
100.4 * 18 MAR 2110 109 151. 2.5 
100.5 * 18 MAR 2115 110 145. 2.4 
100.6' 18 MAR 2120 111 139. 2.4 
100.7 * 18 MAR 2125 112 134. 2.3 

100.7 18 MAR 2130 113 128. 2.2 
100.8 * 18 MAR 2135 114 123. 2.2 
100.8 ' 18 MAR 2140 115 118. 2.1 
100.9 * 18 MAR 2145 116 114. 2.1 
100.9 * 18 MAR 2150 117 111. 2.0 
101.0 * 18 MAR 2155 118 108. 2.0 
101.0 ' 18 MAR 2200 119 105. 2.0 
101.1 ' 18 MAR 2205 120 103. 1.9 
101.1 ' 18 MAR 2210 121 100. 1.9 
101.1 ' 18 MAR 2215 122 98. 1.9 

101.1 * 18 MAR 2220 123 96. 1.9 
101.1 ' 18 MAR 2225 124 94. 1.8 

101.1 18 MAR 2230 125 92. 1.8 
101.1 * 18 MAR 2235 126 90. 1.8 
101.1 ' 18 MAR 2240 127 88. 1.7 
101.1 * 18 MAR 2245 128 85. 1.7 
101.1 * 18 MAR 2250 129 83. 1.7 
101.1 ' 18 MAR 2255 130 82. 1.7 
101.2 ' 18 MAR 2300 131 80. 1.6 
101.2 * 18 MAR 2305 132 78. 1.6 

101.2 * 18 MAR 2310 133 76. 1.6 
101.2 * 18 MAR 2315 134 74. 1.6 

101.2 ' 18 MAR 2320 135 72. 1.5 

X*****************+************************, . 
STAGE ' CIA MON HRMN OR0 W T F L W  STORAGE 

* 
102.6 ' 19 MAR 0450 201 8. .3 
102.5 19 MAR 0455 202 8. .3 
102.5 ' 19 MAR 0500 203 7. .3 
102.5 ' 19 MAR 0505 204 7. .3 
102.4 * 19 MAR 0510 205 6. . 3  
102.4 ' 19 MAR 0515 206 6. .3 
102.4 ' 19 MAR 0520 207 6. .2 
102.3 ' 19 MAR 0525 208 5. .2 
102.3 ' 19 MAR 0530 209 5. .2 
102.3 * 19 MAR 0535 210 5. .2 
102.3 * 19 MAR 0540 211 5. .Z 

102.2 ' 19 MAR 0545 212 5. .2 

102.2 19 MAR 0550 213 4. .2 
102.2 19 MAR 0555 214 4. .Z 
102.2 * 19 MAR 0600 215 4. .2 
102.1 ' 19 MAR 0605 216 4. .2 
102.1 ' 19 MAR 0610 217 4. .2 
102.1 ' 19 MAR 0615 218 4. .2 
102.1 ' 19 MAR 0620 219 3. .1 
102.1 * 19 MAR 0625 220 3. .I 
102.1 ' 19 MAR 0630 221 3. .1 
102.1 * 19 MAR 0635 222 3. .1 

102.1 * 19 MAR 0640 223 3. .1 
102.0 * 19 MAR 0645 224 3. .1 
102.0 * 19 MAR 0650 225 3. .I 
102.0 * 19 MAR 0655 226 2. .I 
102.0 * 19 MAR 0700 227 2. .1 
102.0 * 19 MAR 0705 228 2. .1 
102.0 19 MAR 0710 229 2. .1 
102.0 * 19 MAR 0715 230 2. .l 
102.0 * 19 MAR 0720 231 2. .1 

102.0 * 19 MAR 0725 232 2. .1 

101.9 * 19 MAR 0730 233 2. .1 

101.9 * 19 MAR 0735 234 2. .O 

101.9 * 19 MAR 0740 235 1. .O 

I******** 

STAGE 

101.3 
101.3 
101.3 
101.3 
101.3 
101.3 
101.3 
101.3 
101.3 
101.3 
101.3 
101.2 

101.2 
101.2 
101.2 
101.2 
101.2 
101.2 
101.2 
101.1 
101.1 
101.1 

101.1 
101.1 
101.1 
101.1 
101.1 
101.1 
101.1 
101.1 

101.0 
101.0 

100.9 
100.9 

100.8 



18 MAR 1505 36 
18 MAR 1510 37 
18 MAR 1515 38 
18 MAR 1520 39 
18 MAR 1525 40 
18 MAR 1530 41 
18 MAR 1535 42 
18 MAR 1540 43 
18 MAR 1545 44 
18 MAR 1550 45 
18 MAR 1555 46 
18 MAR 1600 47 
18 MAR 1605 48 
18 MAR 1610 49 
18 MAR 1615 50 
18 MAR 1620 51 
18 MAR 1625 52 
18 MAR 1630 53 
18 MAR 1635 54 
18 MAR 1640 55 
18 MAR 1645 56 
18 MAR 1650 57 
18 MAR 1655 58 
18 MAR 1700 59 
18 MAR 1705 60 
18 MAR 1710 61 
18 MAR 1715 62 
18 MAR 1720 63 
18 MAR 1725 64 
18 MAR 1730 65 
18 MAR 1735 66 
18 MAR 1740 67 
18 MAR 1745 68 
18 MAR 1750 69 
18 MAR 1755 70 
18 MAR 1800 71 
18 MAR 1805 72 
8 MAR 1810 73 
8 MAR 1815 74 
8 MAR 1820 75 
8 MAR 1825 76 
8 MAR 1830 77 
18 MAR 1835 78 
18 MAR 1840 79 
18 MAR 1845 80 
18 MAR 1850 81 
18 MAR 1855 82 
18 MAR 1900 83 
18 MAR 1905 84 
18 MAR 1910 85 
18 MAR 1915 86 
18 MAR 1920 87 
18 MAR 1925 88 
18 MAR 1930 89 
18 MAR 1935 PO 
18 MAR 1940 91 
18 MAR 1945 92 
18 MAR 1950 93 

101.2 * 18 MAR 2325 136 
101.2 * 18 MAR 2330 137 
101.2 18 MAR 2335 138 
101.2 ' 18 MAR 2340 139 
101.2 ' 18 MAR 2345 140 
101.2 * 18 MAR 2350 141 
101.3 * 18 MAR 2355 142 
101.3 ' 19 MAR 0000 143 
101.3 * 19 MAR 0005 14b 
101.3 ' 19 MAR 0010 145 
101.4 19 MAR 0015 146 
101.5 * 19 MAR 0020 147 
101.6 ' 19 MAR 0025 148 
101.7 19 MAR 0030 149 
101.9 * 19 MAR 0035 150 
102.0 * 19 MAR 0040 151 
102.2 * 19 MAR 0045 152 
102.3 * 19 MAR 0050 153 
102.4 * 19 MAR 0055 154 
102.5 * 19 MAR 0100 155 
102.5 * 19 MAR 0105 156 
102.6 * 19 MAR 0110 157 
102.6 19 MAR 0115 158 
102.5 ' 19 MAR 0120 159 
102.5 ' 19 MAR 0125 160 
102.5 ' 19 MAR 0130 161 
102.4 ' 19 MAR 0135 162 
102.4 19 MAR 0140 163 
102.3 * 19 MAR 0145 164 
102.3 * 19 MAR 0150 165 
102.2 19 MAR 0155 166 
102.2 ' 19 MAR 0200 167 
102.2 * 19 MAR 0205 1MI 
102.2 * 19 MAR 0210 169 
102.2 ' 19 MAR 0215 170 
102.3 * 19 MAR 0220 171 
102.4 * 19 MAR 0225 172 
102.6 * 19 MAR 0230 173 
102.9 * 19 MAR 0235 174 
103.1 19 MAR 0240 175 
103.3 ' 19 MAR 0245 176 
103.4 ' 19 MAR 0250 177 
103.5 * 19 MAR 0255 178 
103.5 * 19 MAR 0300 179 
103.5 * 19 MAR 0305 180 
103.5 * 19 MAR 0310 181 
103.5 19 MAR 0315 182 
103.5 ' 19 MAR 0320 183 
103.4 * 19 MAR 0325 184 
103.4 * 19 MAR 0330 185 
103.3 * 19 MAR 0335 186 
103.3 19 MAR 0340 187 
103.2 ' 19 MAR 0345 188 
103.2 ' 19 MAR 0350 189 
103.1 * 19 MAR 0355 190 
103.1 19 MAR 0400 191 
103.0 * 19 MAR 0405 192 
103.0 ' 19 MAR 0410 193 

101.9 19 MAR 0745 236 
101.9 19 MAR 0750 237 
101.9 19 MAR 0755 238 
101.9 * 19 MAR 0800 239 
101.9 19 MAR 0805 240 
101.9 ' 19 MAR 0810 241 
101.9 ' 19 MAR 0815 242 
101.8 * 19 MAR 0820 243 
101.8 * 19 MAR 0825 244 
101.8 * 19 MAR 0830 245 
101.8 * 19 MAR 0835 246 
101.8 ' 19 MAR 0840 247 
101.8 19 MAR 0845 248 
101.8 19 MAR 0850 249 
101.8 * 19 MAR 0855 250 
101.8 19 MAR 0900 251 
101.8 19 MAR 0905 252 
101.7 * 19 MAR 0910 253 
101.7 * 19 MAR 0915 254 
101.7 ' 19 MAR 0920 255 
101.7 * 19 MAR 0925 256 
101.7 * 19 MAR 0930 257 
101.7 * 19 MAR 0935 258 
101.7 * 19 MAR 0940 259 
101.7 * 19 MAR 0945 260 
101.7' 19 MAR 0950 261 
101.7 19 MAR 0955 262 
101.7 * 19 MAR 1000 263 
101.7 * 19 MAR 1005 264 
101.7 * 19 MAR 1010 265 
101.6 * 19 MAR 1015 266 
101.6 ' 19 MAR 1020 267 
101.6 ' 19 MAR 1025 268 
101.6 ' 19 MAR 1030 269 
101.6 * 19 MAR 1035 270 
101.6 * 19 MAR 1040 271 
101.6 * 19 MAR 1045 272 
101.6 19 MAR 1050 273 
101.6 * 19 MAR 1055 274 
101.6 ' 19 MAR 1100 275 
101.6 ' 19 MAR 1105 276 
101.6 ' 19 MAR 1110 277 
101.5 * 19 MAR 1115 278 
101.5 * 19 MAR 1120 279 
101.5 * 19 MAR 1125 280 
101.5 * 19 MAR 1130 281 
101.5 * 19 MAR 1135 282 
101.5 * 19 MAR 1140 283 
101.5 19 MAR 1145 284 
101.5 ' 19 MAR 1150 285 
101.5 * 19 MAR 1155 286 
101.5 * 19 MAR 1200 287 
101.5 * 19 MAR 1205 288 
101.5 19 MAR 1210 289 
101.4 ' 19 MAR 1215 290 
101.4 ' 19 MAR 1220 291 
101.4 ' 19 MAR 1225 292 
101.4 * 19 MAR 1230 293 



18 MAR 1955 94 330. 4.2 102.9 * 19 MAR 0415 194 11. .4  101.4 * 19 MAR 1235 294 0. .O 100.5 
18 MAR 2000 95 . 312. 4.0 102.9 * 19 MAR 0420 195 11. .4 101.4 ' 19 MAR 1240 295 0. .O 100.5 
18 MAR 2005 96 295. 3.9 102.8 * 19 MAR 0425 196 10. .4 101.4 * 19 MAR 1245 296 0. .O 100.5 
18 MAR 2010 9 7  278. 3.7 102.8 ' 19 MAR 0430 197 10. .4 101.4 19  MAR 1250 297 0. .O 100.5 

18 MAR 2015 98 263. 3.6 102.7 * 19  MAR 0435 198 9. .4 101.4 * 19 MAR 1255 298 0. .O 100.5 

18  MAR 2020 99 249. 3.5 102.7 ' 19 MAR 0440 199 9. .3 101.3 ' 19 MAR 1300 299 0. .O 100.5 

18 MAR 2025 100 236. 3.3 102.6 * 19 MAR 0445 200 8. .3 101.3 * 19 MAR 1305 300 0. .O 100.4 
* * 

................................................................................................................................... 

PEAK FLOW TIME MAXIMUM AVERAGE FLOU 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

564. 6.58 255. 76. 74. 74. 
(INCHES) .032 .038 .038 ,038 

(AC-FT) 126. 151. 151. 151. 

PEAK STORAGE TlME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

(FEET) (HR) 
103.51 6.58 102.63 101.52 101.47 101.47 

CUMULATIVE AREA = 74.27 SQ MI 

*** *** *** *.. .** **t r*. *** *** *** *.* *** *** *** *.* *** *** *** *** *** *** **. .** I*" *** r.. .** *** I.* .*. *** tt* "t* 

************** 
" " 

' 38 KK * RES32E ' 
t 

********.***** 
....- DSS--- ZREAD U n i t  71: Vers. 1: /MV100-6/RES32E/FLOW/18MAR1997/5MIN// 
..-.- DSS--- ZREAD U n i t  71: Vers. 1: /MV100-6/RES32EIFLOW/18NAR1997/5MINII 
..-.- DSS--- ZREAD U n i t  71; Vers. 1: /MVlOO-6/RES32E/FLOU/l9MAR1997/5MlN// 

****** WARNING RDTlMS - MISSING FLOW IN DSS FILE - READ AND INTERPOLATED VALUES SET TO ZERO **'*" 

40 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

29 BA SUBBASIN CHARACTERISTICS 



TARE A .25 SUBBASIN AREA 

HYOROGRAPH AT STATION R E S 3 2 E  

OA MON HRMN 

18 MAR 1210 
18 MAR 1215 
18 MAR 1220 
18 MAR 1225 
18 MAR 1230 
18 MAR 1235 
18 MAR 1240 
18 MAR 1245 
18 MAR 1250 
18 MAR 1255 
18 MAR 1300 
18 MAR 1305 
18 MAR 1310 
18 MAR 1315 
18 MAR 1320 
18 MAR 1325 
18 MAR 1330 
18 MAR 1335 
18 MAR 1340 
18 MAR 1345 
18 MAR 1350 
18 MAR 1355 
18 MAR 1400 
18 MAR 1405 
18 MAR 1410 
18 MAR 1415 
18 MAR 1420 
18 MAR 1425 
18 MAR 1430 
18 MAR 1435 
18 MAR 1440 
18 MAR 1445 
18 MAR 1450 
18 MAR 1455 
18 MAR 1500 
18 MAR 1505 
18 MAR 1510 
18 MAR 1515 
18 MAR 1520 
18 MAR 1525 
18 MAR 1530 
18 MAR 1535 
18 MAR 1540 
18 MAR 1545 
18 MAR 1550 
18 MAR 1555 

FLOW OA MON HRMN OR0 FLW 

18 MAR 1825 76 128. 
18 MAR 1830 77 120. 
18 MAR 1835 78 112. 
18 MAR 1840 79 104. 
18 MAR 1845 80 97. 
18 MAR 1850 81 89. 
18 MAR 1855 82 82. 
18 MAR 1900 83 76. 
18 MAR 1905 84 70. 
18 MAR 1910 85 64. 
18 MAR 1915 86 59. 
18 MAR 1920 87 55. 
18 MAR 1925 88 51. 
18 MAR 1930 89 47. 
18 MAR 1935 90 43. 
18 MAR 1940 91 39. 
18 MAR 1945 92 36. 
18 MAR 1950 93 32. 
18 MAR 1955 94 29. 
18 MAR 2000 95 27. 
18 MAR 2005 96 24. 
18 MAR 2010 97 22. 
18 MAR 2015 98 19. 
18 MAR 2020 99 17. 
18 MAR 2025 100 16. 
18 MAR 2030 101 14. 
18 MAR 2035 102 13. 
18 MAR 2040 103 12. 
18 MAR 2045 104 11. 
18 MAR 2050 105 10. 
18 MAR 2055 106 9. 
18 MAR 2100 107 8. 
18 MAR 2105 108 7. 
18 MAR 2110 109 6. 
18 MAR 2115 110 5. 
18 MAR 2120 111 4. 
18 MAR 2125 112 3. 
18 MAR 2130 113 2. 
18 MAR 2135 114 1. 
18 MAR 2140 115 1. 
18 MAR 2145 116 1. 
18 MAR 2150 117 1. 
18 MAR 2155 118 1. 
18 MAR 2200 119 1. 
18 MAR 2205 120 1. 
18 MAR 2210 121 1. 

OA MON HRMN OR0 

19 MAR 0040 151 
19 MAR 0045 152 
19 MAR 0050 153 
19 MAR 0055 154 
19 MAR 0100 155 
19 MAR 0105 156 
19 MAR 0110 157 
19 MAR 0115 158 
19 MAR 0120 159 
19 MAR 0125 160 
19 MAR 0130 161 
19 MAR 0135 162 
19 MAR 0140 163 
19 MAR 0145 164 
19 MAR 0150 165 
19 MAR 0155 166 
19 MAR 0200 167 
19 MAR 0205 168 
19 MAR 0210 169 
19 MAR 0215 170 
19 MAR 0220 171 
19 MAR 0225 172 
19 MAR 0230 173 
19 MAR 0235 174 
19 MAR 0240 175 
19 MAR 0245 176 
19 MAR 0250 177 
19 MAR 0255 178 
19 MAR 0300 179 
19 MAR 0305 180 
19 MAR 0310 181 
19 MAR 0315 182 
19 MAR 0320 183 
19 MAR 0325 184 
19 MAR 0330 185 
19 MAR 0335 186 
19 MAR 0340 187 
19 MAR 0345 188 
19 MAR 0350 189 
19 MAR 0355 190 
19 MAR 0400 191 
19 MAR 0405 192 
19 MAR 0410 193 
19 MAR 0415 194 
19 MAR 0420 195 
19 MAR 0425 196 

,**.*****.*.*, 
* 

FLW 
* 

0. * 
0. * 
0. 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. 
0. 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. 
0. * 
0. 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. 
0. * 
0. * 
0. 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. 

OA MON HRMN ORD FLOU 

19 MAR 0655 226 
19 MAR 0700 227 
19 MAR 0705 228 
19 MAR 0710 229 
19 MAR 0715 230 
19 MAR 0720 231 
19 MAR 0725 232 
19 MAR 0730 233 
19 MAR On5 234 
19 MAR 0740 235 
19 MAR 0745 236 
19 MAR 0750 237 
19 MAR 0755 238 
19 MAR 0800 239 
19 MAR 0805 240 
19 MAR 0810 241 
19 MAR 0815 242 
19 MAR 0820 243 
19 MAR 0825 244 
19 MAR 0830 245 
19 MAR 0835 246 
19 MAR 0840 247 
19 MAR 0845 248 
19 MAR 0850 249 
19 MAR 0855 250 
19 MAR 0900 251 
19 MAR 0905 252 
19 MAR 0910 253 
19 MAR 0915 254 
19 MAR 0920 255 
19 MAR 0925 256 
19 MAR 0930 257 
19 MAR 0935 258 
19 MAR 0940 259 
19 MAR 0945 260 
19 MAR 0950 261 
19 MAR 0955 262 
19 MAR 1000 263 
19 MAR 1005 264 
19 MAR 1010 265 
19 MAR 1015 266 
19 MAR 1020 267 
19 MAR 1025 268 
19 MAR 1030 269 
19 MAR 1035 270 
19 MAR 1040 271 



18 MAR 1600 
18 MAR 1605 

18 MAR 1610 
18 MAR 1615 
18 MAR 1620 

18 MAR 1625 
18 MAR 1630 
18 MAR 1635 
18 MAR 1640 
18 MAR 1645 
18 MAR 1650 
18 MAR 1655 
18 MAR 1700 

18 MAR 1705 
18  MAR 1710 

18 MAR 1715 
18  MAR 1720 
18 MAR 1725 
18 MAR 1730 
18 MAR 1735 
18 MAR 1740 
18 MAR 1745 
18 MAR 1750 
18 MAR 1755 
18 MAR 1800 
18 MAR 1805 
18 MAR 1810 
18 MAR 1815 

18  MAR 2215 
18 MAR 2220 
18 MAR 2225 
18 MAR 2230 

18 MAR 2235 
18 MAR 2240 

* 18 MAR 2245 
* 18 MAR 2250 
* 18 MAR 2255 

18 MAR 2300 
* 18 MAR 2305 

18 MAR 2310 
* 18 MAR 2315 
* 18 MAR 2320 
* 18 WAR 2325 

* 18 MAR 2330 
* 18 MAR 2335 
* 18 MAR 2340 
* 18 MAR 2345 
* 18 MAR 2350 
* 18 MAR 2355 
* 19 MAR 0000 
* 19 MAR 0005 

19 MAR 0010 
* 19 MAR 0015 
* 19 MAR 0020 
* 19 MAR 0025 
* 19  MAR 0030 

1. * 19 MAR 0430 197 

1. * 19 MAR 0435 198 

1 * 19 MAR 0440 199 

0. * 19 MAR 0445 200 

0. 19 MAR 0450 201 

0. * 19 MAR 0455 202 

0. 19 MAR 0500 203 

0. * 19 MAR 0505 204 
0. * 19 MAR 0510 205 

0. * 19 MAR 0515 206 

0. 19 MAR 0520 207 
0. 19 MAR 0525 208 
0. * 19 MAR 0530 209 

0. * 19 MAR 0535 210 
0. * 19 MAR 0540 211 

0. * 19MAR0545 212 
0. * 19 MAR 0550 213 
0. 19 MAR 0555 214 

0. * 19 MAR 0600 215 

0. * 19 MAR 0605 216 

0. 19 MAR 0610 217 
0. * 19 MAR 0615 218 
0. 19MAR0620 219 
0. 19 MAR 0625 220 
0. 19 MAR 0630 221 

0. * 19 MAR 0635 222 
0. 19 MAR 0640 223 

0. * 19 MAR 0645 224 

19 MAR 1045 272 0. 
19 MAR 1050 273 0. 
19 WAR 1055 274 0. 
19  MAR 1100 275 0. 

19  MAR 1105 276 0. 
19  MAR 1110 277 0. 
19 MAR 1115 278 0. 
19 MAR 1120 279 0. 
19 MAR 1125 280 0. 
19 MAR 1130 281 0. 
19 MAR 1135 282 0. 
19 MAR 1140 283 0. 
19  MAR 1145 284 0. 
19 MAR 1150 285 0. 
19  MAR 1155 286 0. 

19 MAR 1200 287 0. 
19 MAR 1205 288 0. 
19 MAR 1210 289 0. 
19 MAR 1215 290 0. 
19 MAR 1220 291 0. 
19 MAR 1225 292 0. 
19 MAR 1230 293 0. 
19 MAR 1235 294 0. 
19 MAR 1240 295 0. 
19 MAR 1245 296 0. 

19 MAR 1250 297 0. 
19 MAR 1255 298 0. 
19 MAR 1300 299 0. 

18 MAR 1820 75 136. ' 19 MAR 0035 150 0. * 19 MAR 0650 225 0. * 19 MAR 1305 300 0. 
* " * 

.................................................................................................................................... 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

188. 5.25 64. 16. 15. 15. 
(INCHES) 2.346 2.355 2.355 2.355 

(AC-FT) 32. 32. 32. 32. 

CUMULATIVE AREA = .25 SQ MI 

*** *** *t. tt* *** *** *** *** *** tt. tl* *.* tt* *** tt* *** *** *** t.t tt* **. *.. ..* t** *** tt* *X*  *** *** **. *** *** *** 

************** 
* t 

41 KK * B * 
" 
************** 

SUB-BASIN B 

6-HWR RAINFALL, PATTERN NO. 2.00 WAS USED TO FIND TC & R FOR THlS BASIN 

THlS BASIN USED RAINFALL REDUCTION FACTOR OF ,975 
L = 1.00 Kb = ,050 Adj .  Stope = 6.0 



51 KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

46 BA SUBBASIN CHARACTERISTICS 

TAREA .32 SUBBASIN ARE4 

PRECIPITATION DATA 

18 PB STORM 2.91 BASIN TOTAL PRECIPITATION 

18 P I  INCREMENTAL PRECIPITATION PATTERN 

.OO .oo .oo .oo .oo .oo .oo .oo .OD .OD 

.oo .oo .oo .OD .OD .oo .oo .oo .oo .DO 

.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 

.OO .OO .OO .O1 .01 .O1 .01 .O1 .01 .03 

.03 .03 .06 .06 .06 .08 .08 .08 .05 .05 

.05 .02 .02 .02 .01 .01 .01 .OO .OO .OO 

.OD .oo .oo .oo . 00 .oo .oo .oo .oo .OD 

.oo .oo 

47 LG GREEN AND AMPT LOSS RATE 
STRTL .50 STARTING LOSS 

DTH .24 MOISTURE DEFICIT 
PSlF 6.40 VETTING FRONT SUCTION 

XKSAT .14 HYDRAULIC CONDUCTIVITY 
RTIMP .OO PERCENT IMPERVIOUS AREA 

48 UC CLARK UNITGRAPH 

TC 1.41 TIME OF CONCENTRATION 
R 1.04 STORAGE COEFFICIENT 

49 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES 
.O 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 

100.0 

UNIT HYOROGRAPH PARAMETERS 
CLARK TC= 1.41 HR, R= 1.04 HR 

SNVDER TP= 1.19 HR, CP= .73 

UNIT HYDROGRAPH 
77 END-OF-PERIW ORDINATES 

2. 5. 7. 9. 12. 15. 18. 24. 36. 56. 
82. 109. 126. 130. 130. 126. 120. 113. 104. 96. 
89. 82. 76. 70. 64. 59. 55. 51. 47. 43. 

40. 37. 34. 31. 29. 27. 25. 23. 21. 19. 

18. 16. 15. 14. 13. 12. 11. 10. 9. 9. 

8. 7. 7. 6. 6. 5. 5. 5. 4. 4. 

4. 3. 3. 3. 3. 2. 2. 2. 2. 2. 



HYOROGRAPH A T  STATION B 

OA MON HRMN OR0 RAlN LOSS EXCESS 

18 MAR 1210 1 
18 MAR 1215 2 
18 MAR 1220 3 
18 MAR 1225 4 
18 MAR 1230 5 
18 MAR 1235 6 
18 MAR 1240 7 
18 MAR 1245 8 
18 MAR 1250 9 
18 MAR 1255 10 
18 MAR 1300 11 
18 MAR 1305 12 

18 MAR 1310 13 
18 MAR 1315 14 
18 MAR 1320 15 
18 MAR 1325 16 
18 MAR 1330 17 
18 MAR 1335 18 
18 MAR 1340 19 
18 MAR 1345 20 
18 MAR 1350 21 
18 MAR 1355 22 
18 MAR 1400 23 
18 MAR 1405 24 
18 MAR 1410 25 
18 MAR 1415 26 
18 MAR 1420 27 
18 MAR 1425 28 
18 MAR 1430 29 
18 MAR 1435 30 
18 MAR 1440 31 
18 MAR 1445 32 
18 MAR 1450 33 
18 MAR 1455 34 
18 MAR 1500 35 
18 MAR 1505 36 
18 MAR 1510 37 
18 MAR 1515 38 
18 MAR 1520 39 
18 MAR 1525 40 
18 MAR 1530 41 
18 MAR 1535 42 
18 MAR 1540 43 
18 MAR 1545 44 
18 MAR 1550 45 
18 MAR 1555 46 
18 MAR 1600 47 
18 MAR 1605 48 
18 MAR 1610 49 
18 MAR 1615 50 

18 MAR 1620 51 
18 MAR 1625 52 

DA MON HRMN 

19 MAR 0040 
19 MAR 0045 
19 MAR 0050 
19 MAR 0055 
19 MAR 0100 
19 MAR 0105 
19 MAR 0110 
19 MAR 0115 
19 MAR 0120 
19 MAR 0125 
19 MAR 0130 
19 MAR 0135 

19 MAR 0150 
19 MAR 0145 

19 MAR 0150 
19 MAR 0155 
19 MAR 0200 
19 MAR 0205 
19 MAR 0210 
19 MAR 0215 
19 MAR 0220 
19 MAR 0225 
19 MAR 0230 
19 MAR 0235 
19 MAR 0240 
19 MAR 0245 
19 MAR 0250 
19 MAR 0255 

19 MAR 0300 
19 MAR 0305 
19 MAR 0310 
19 MAR 0315 
19 MAR 0320 
19 MAR 0325 
19 MAR 0330 

19 MAR 0335 
19 MAR 0340 
19 MAR 0345 
19 MAR 0350 
19 MAR 0355 
19 MAR 0400 
19 MAR 0405 
19 MAR 0410 
19 MAR 0415 

19 MAR 0420 
19 MAR 0425 

19 MAR 0430 
19 MAR 0435 
19 MAR 0440 

19 MAR 0445 

19 MAR 0450 

19 MAR 0455 

OR0 RAlN LOSS EXCESS CCUP 0 



18 MAR 1630 
18 MAR 1635 
18 MAR 1640 
18 MAR 1645 
18 MAR 1650 
18 MAR 1655 
18 MAR 1700 
18 MAR 1705 
18 MAR 1710 
18 MAR 1715 
18 MAR 1720 
18 MAR 1725 
18 MAR 1730 
18 MAR 1735 
18 MAR 1740 
18 MAR 1745 
18 MAR 1750 
18 MAR 1755 
18 MAR 1800 
18 MAR 1805 
18 MAR 1810 
18 MAR 1815 
18 MAR 1820 
18 MAR 1825 
18 MAR 1830 
18 MAR 1835 
18 MAR 1840 
18 MAR 1845 
18 MAR 1850 
18 MAR 1855. 
18 MAR 1900 
18 MAR 1905 
18 MAR 1910 
18 MAR 1915 
18 MAR 1920 
18 MAR 1925 
18 MAR 1930 
18 MAR 1935 
18 MAR 1940 
18 MAR 1945 
18 MAR 1950 
18 MAR 1955 
18 MAR 2000 
18 MAR 2005 
18 MAR 2010 
'18 MAR 2015 
18 MAR 2020 
18 MAR 2025 
18 MAR 2030 
18 MAR 2035 
18 MAR 2040 
18 MAR 2045 
18 MAR 2050 
18 MAR 2055 
18 MAR 2100 
18 MAR 2105 
18 MAR 2110 
18 MAR 2115 

19 MAR 0500 203 
19 MAR 0505 204 
19 MAR 0510 205 
19 MAR 0515 206 
19 MAR 0520 207 
19 MAR 0525 208 
19 MAR 0530 209 
19 MAR 0535 210 
19 MAR 0540 211 
19 MAR 0545 212 
19 MAR 0550 213 
19 MAR 0555 214 
19 MAR 0600 215 
19 MAR 0605 216 
19 MAR 0610 217 
19 MAR 0615 218 
19 MAR 0620 219 
19 MAR 0625 220 
19 MAR 0630 221 
19 MAR 0635 222 
19 MAR 0640 223 
19 MAR 0645 224 
19 MAR 0650 225 
19 MAR 0655 226 
19 MAR 0700 227 
19 MAR 0705 228 
19 MAR 0710 229 
19 MAR 0715 230 
19 MAR 0720 231 
19 MAR 0725 232 
19 MAR 0730 233 
19 MAR 0735 234 
19 MAR 0740 235 
19 MAR 0745 236 
19 MAR 0750 237 
19 MAR 0755 238 
19 MAR 0800 239 
19 MAR 0805 240 
19 MAR 0810 241 
19 MAR 0815 242 
19 MAR 0820 243 
19 MAR 0825 244 
19 MAR 0830 245 
19 MAR 0835 246 
19 MAR 0840 247 
19 MAR 0845 248 
19 MAR 0850 249 
19 MAR 0855 250 
19 MAR 0900 251 
19 MAR 0905 252 
19 MAR 0910 253 
19 MAR 0915 254 
19 MAR 0920 255 
19 MAR 0925 256 
19 MAR 0930 257 
19 MAR 0935 258 
19 MAR 0940 259 
19 MAR 0945 260 





*t* *** tt* *** *** .** *** *** tt* ttt t*. *** ..* ... *** *** tt* *** *t. *I* *** tt* .I* *** X*. *,.,*** .** *** ..* tt* *** tt* 

*.*.***.**.*** 
" " 

52 KK * RlOB * 
* * ... *********** 

COnBlNE 8 UlTH OVERFLW FRW RID 

55 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

54 HC HYOROGRAPH COnBlNATlON 
ICWP 2 NUMBER OF HYDROGRAPHS TO COnBlNE 

HYOROGRAPH AT STATION RID8 
SUM OF 2 HYDROGRAPHS 

******.*t***tl*.***t*t***~***t*.t** 

* 
OA MON HRMN ORD FLOU * 

t 

18 MAR 1210 1 0. * 
18 MAR 1215 2 0. * 
18 MAR 1220 3 0. * 
18 MAR 1225 4 0. * 
18MAR1230 5 0. * 
18MAR1235 6 0. * 
18 MAR 1240 7 0. * 
18 MAR 1245 8 0. 
18 MAR 1250 9 0. * 
18 MAR 1255 10 0. * 
18MAR1300 11 0. * 
18 MAR 1305 12 0. 
18 MAR 1310 13 0. * 
18 MAR 1315 14 0. * 
18MAR1320 15 0. 
18 MAR 1325 16 0. * 
18 MAR 1330 17 0. 
18 MAR 1335 18 0. * 
18 WAR 1340 19 0. * 
18 MAR 1345 20 0. 
18 MAR 1350 21 0. * 
18 MAR 1355 22 0. * 
18 MAR 1400 23 0. * 
18 MAR 1405 24 0. * 
18 MAR 1410 25 0. * 
18 MAR 1415 26 0. * 
18 MAR 1420 27 0. 

18 MAR 1425 28 0. 

18 MAR 1430 29 0. * 

,******t..***.tt**t.t**t**t******.~.*****t***t*.*ttt***.****.*tt*****t***..*.****..*".******""".* . * 
DA MON HRMN ORD FLW * DA MON HRMN OR0 FLW DA MON HRMN ORD FLW 

18 MAR 1825 76 
18 MAR 1830 77 
18 MAR 1835 78 
18 MAR 1840 79 
18 MAR 1845 80 
10 MAR 1850 81 

18 MAR 1855 82 
18 MAR 1900 83 
18 MAR 1905 84 
18 MAR 1910 85 
18 MAR 1915 86 

18 MAR 1920 87 
18 MAR 1925 88 
18 MAR 1930 89 
18 MAR 1935 90 
18 MAR 1940 91 
18 MAR 1945 92 
18 MAR 1950 93 
18 MAR 1955 94 
18 MAR ZOO0 95 
18 MAR 2005 96 
18 MAR 2010 97 

18 MAR 2015 98 

18 MAR 2020 W 
18 MAR 2025 100 

18 MAR 2030 101 
18 MAR 2035 102 

18 MAR 2040 103 
18 MAR 2045 104 

* 
194. ' 19 MAR 0040 151 
181. 19 MAR 0045 152 

168. * 19 MAR 0050 153 
156. 19 MAR 0055 154 
144. * 19 MAR 0100 155 

133. * 19 MAR 0105 156 
123. * 19 MAR 0110 157 
113. * 19 MAR 0115 158 
104. * 19 MAR 0120 159 
96. * 19 MAR 0125 160 
89. * 19 WAR 0130 161 

82. * 19 MAR 0135 162 
76. * 19 MAR 0140 163 
70. * 19 MAR 0145 164 
64. * 19 MAR 0150 165 
59. 19 MAR 0155 166 
54. * 19 MAR 0200 167 

49. 19 MAR 0205 168 
45. 19 MAR 0210 169 
41. * 19 MAR 0215 170 
37. * 19 MAR 0220 171 
34. * 19 MAR 0225 172 

31. ' 19 MAR 0230 173 

28. * 19 MAR 0235 174 
25. * 19 MAR 0240 175 

23. * 19 MAR 0245 176 

21. * 19 MAR 0250 177 
20. * 19 MAR 0255 178 

18. * 19 MAR 0300 179 

* 
0. * 19 MAR 0655 226 
0. * 19 MAR 0700 227 
0. * 19 MAR 0705 228 
0. * 19 MAR 0710 229 
0. * 19 WAR 0715 230 
0. * 19 MAR 0720 231 

0. 19 MAR 0725 232 
0. * 19 MAR 0730 233 
0. * 19 MAR o n 5  234 
0. * 19 MAR 0740 235 
0. * 19 WAR 0745 236 

0. 19 MAR 0750 237 
0. * 19 MAR 0755 238 
0. * 19 WR 0800 239 
0. * 19 MAR 0805 240 
0. * 19 MAR 0810 241 
0. * 19 MAR 0815 242 
0. * 19 MAR 0820 243 
0. 19 MAR 0825 244 
0. 19 MAR 0830 245 
0. * 19 WAR 0835 246 
0. * 19 MAR 0840 247 

0. * 19 MAR 0845 248 

0. * 19 MAR 0850 249 
0. 19 MAR 0855 250 

0. * 19WARO9OO 251 

0. * 19 'MAR 0905 252 
0. * 19 MAR 0910 253 

0. * 19 MAR 0915 254 



18 MAR 1435 30 
18 MAR 1440 31 
18 MAR 1445 32 
18 MAR 1450 33 
18 MAR 1455 
18 MAR 1500 
18 MAR 1505 
18 MAR 1510 
18 MAR 1515 
18 MAR 1520 

18 MAR 1525 
18 MAR 1530 

18 MAR 1535 
18 MAR 1540 
18 MAR 1545 
18 MAR 1550 
18 MAR 1555 
18 MAR 1600 
18 MAR 1605 
18 MAR 1610 
18 MAR 1615 
18 MAR 1620 
18 MAR 1625 
18 MAR 1630 
18 MAR 1635 
18 MAR 1640 
18 MAR 1645 
18 MAR 1650 
18 MAR 1655 
18 MAR 1700 
18 MAR 1705 
18 MAR 1710 61 
18 MAR 1715 62 
18 MAR 1720 63 
18 MAR 1725 64 
18 MAR 1730 65 
18 MAR 1735 66 
18 MAR 1740 67 
18 MAR 1745 68 
18 MAR 1750 69 
18 MAR 1755 70 
18 MAR 1800 71 
18 MAR 1805 72 
18 MAR 1810 73 
18 MAR 1815 74 
18 MAR 1820 75 

PEAK FLOW TIME 

18 MAR 2050 105 
18 MAR 2055 106 
18 MAR 2100 107 
18 MAR 2105 108 
18 MAR 2110 109 
18 MAR 2115 110 

18 MAR 2120 111 
18 MAR 2125 112 
18 MAR 2130 113 
18 MAR 2135 114 

18 MAR 2140 115 
18 MAR 2145 116 
18 MAR 2150 117 
18 MAR 2155 118 
18 MAR 2200 119 

18 MAR 2205 120 
18 MAR 2210 121 
18 MAR 2215 122 
18 MAR 2220 123 
18 MAR 2225 124 
18 MAR 2230 125 
18 MAR 2235 126 
18 MAR 22LO 127 
18 MAR 2245 128 
18 MAR 2250 129 
18 MAR 2255 130 
18 MAR 2300 131 
18 MAR 2305 132 
18 MAR 2310 133 
18 MAR 2315 134 
18 MAR 2320 135 
18 MAR 2325 136 
18 MAR 2330 137 
18 MAR 2335 138 
18 MAR 2340 139 
18 MAR 2345 140 
18 MAR 2350 141 
18 MAR 2355 142 
19 MAR 0000 143 
19 MAR 0005 144 
19 MAR 0010 145 
19 MAR 0015 146 
19 MAR 0020 147 
19 MAR 0025 148 
19 MAR 0030 149 
19 MAR 0035 150 

19 MAR 0305 180 
19 MAR 0310 181 
19 MAR 0315 182 
19 MAR 0320 183 
19 MAR 0325 184 
19 MAR 0330 185 
19 MAR 0335 186 
19 MAR 0340 187 
19 MAR 0345 188 
19 MAR 0350 189 
19 MAR 0355 190 
19 MAR 0400 191 
19 MAR 0405 192 
19 MAR 0410 193 
19 MAR 0415 194 
19 MAR 0420 195 
19 MAR 0425 196 
19 MAR 0430 197 
19 MAR 0435 198 
19 MAR 0440 199 
19 MAR 0445 200 
19 MAR 0450 201 
19 MAR 0455 202 
19 MAR 0500 203 
19 MAR 0505 204 
19 MAR 0510 205 

19 MAR 0515 206 
19 MAR 0520 207 
19 MAR 0525 208 
19 MAR 0530 209 
19 MAR 0535 210 

19 MAR 0540 211 
19 MAR 0545 212 
19 MAR 0550 213 
19 MAR 0555 214 
19 MAR 0600 215 
19 MAR 0605 216 
19 MAR 0610 217 
19 MAR 0615 218 
19 MAR 0620 219 
19 MAR 0625 220 
19 MAR 0630 221 
19 MAR 0635 222 
19 MAR 0640 223 
19 MAR 0645 224 
19 MAR 0650 225 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) 
109. 27. 26. 26. 

(INCHES) 1.771 1.780 1.780 1.780 
(AC-FT) 54. 54. 54. 54. 

19 MAR 0920 255 0. 
19 MAR 0925 256 0. 
19 MAR 0930 257 0. 
19 MAR 0935 258 0. 
19 WAR 0940 259 0. 
19 MAR 0945 260 0. 
19 MAR 0950 261 0. 
19 MAR 0955 262 0. 
19 MAR 1000 263 0. 
19 MAR 1005 264 0. 
19 MAR 1010 265 0. 
19 MAR 1015 266 0. 

19 MAR 1020 267 0. 
19 MAR 1025 268 0. 
19 MAR 1030 269 0. 

19 MAR 1035 270 0. 
19 MAR 1040 271 0. 
19 MAR 1045 272 0. 
19 MAR 1050 273 0. 
19 MAR 1055 274 0. 
19 MAR 1100 275 0. 
19 MAR 1105 276 0. 
19 MAR 1110 277 0. 
19 MAR 1115 278 0. 
19 MAR 1120 279 0. 
19 MAR 1125 280 0. 
19 MAR 1130 281 0. 
19 MAR 1135 282 0. 
19 MAR 1140 283 0. 
19 MAR 1145 284 0. 
19 MAR 1150 285 0. 
19 MAR 1155 286 0. 
19 MAR 1200 287 0. 
19 MAR 1205 288 0. 
19 MAR 1210 289 0. 
19 MAR 1215 290 0. 
19 MAR 1220 291 0. 
19 MAR 1225 292 0. 
19 MAR 1230 293 0. 
19 MAR 1235 294 0. 
19 MAR 1240 295 0. 
19 MAR 1245 296 0. 
19 MAR 1250 297 0. 
19 MAR 1255 298 0. 
19 MAR 1300 299 0. 
19 MAR 1305 300 0. 

CUMULATIVE AREA = .57 SO MI 



**.****..***** 
" * 

56 KK * AB * 
t . 
.**.*.**.***** 

CCUBINE SUB-BASIN B W I T H  RWTED SUB-BASIN A 

59 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
9SCAL 0. HYOROGRAPH PLOT SCALE 

58 HC HYOROGRAPH COMBINATION 

1 COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION AB 
SUM OF 2 HYDROGRAPHS 

OA MON HRUN ORD FLOU * OA MON HRUN ORD 
t 

18 MAR 1210 1 0. * 18MAR1825 76 
18 MAR 1215 2 0. * 18 MAR 1830 77 
18MAR1220 3 0. * 18 MAR 1835 78 

18 MAR 1225 4 0. * 18MAR1840 79 

l8MAR1230 5 0. * 18 MAR 1845 80 
18MAR1235 6 0. * 18MAR1850 81 
18MAR1240 7 0. * 18 UAR 1855 82 
18MAR1245 8 0. * 18MARl9OO 83 
18MAR1250 9 0. * 18MAR1905 84 
18 MAR 1255 10 0. * 18 UAR 1910 85 
18 MAR 1300 11 1. ' 18MAR1915 86 
18 MAR 1305 12 1. ' 18 MAR 1920 87 
18 UAR 1310 13 1. ' 18 MAR 1925 88 
18 UAR 1315 14 1. ' 18 UAR 1930 89 
18 UAR 1320 15 1. ' 18 UAR 1935 90 
18 MAR 1325 16 2. * 18 MAR 1940 91 
18 MAR 1330 17 2. 18MAR1945 92 
18 MAR 1335 18 2. * 18 MAR 1950 93 
18 MAR 1340 19 2. * 18MAR1955 94 

18 MAR 1345 20 2. * 18 MAR 2000 95 

18 MAR 1350 21 2. * 18 MAR 2005 96 

18 MAR 1355 22 2. * 18 WAR 2010 97 
18 MAR 1400 23 2. * 18MAR2015 98 

18 MAR 1405 24 3. * 18 MAR 2020 99 
18 MAR 1410 25 3. * 18 MAR 2025 100 

FLCU * DA UON HRMN ORD 

654. 19 MAR 0040 151 

689. * 19 MAR 0045 152 
708. 19 MAR 0050 153 

713. ' 19 UAR 0055 154 

708. * 19 UAR 0100 155 
695. * 19 UAR 0105 156 
676. 19 MAR 0110 157 
654. 19 MAR 0115 158 
630. * 19 MAR 0120 159 
604. * 19 MAR 0125 160 
577. * 19 UAR 0130 161 
551. 19 UAR 0135 162 
524. 19 MAR 0140 163 
498. * 19 MAR 0145 164 
472. 19 MAR 0150 165 
447. . 19 MAR 0155 166 
422. 19'UAR 0200 167 
398. * 19 UAR 0205 168 
375. * 19 MAR 0210 169 

353. * 19 MAR 0215 170 

332. * 19 MAR 0220 171 

312. * 19 MAR 0225 172 

294. ' 19 MAR 0230 173 

277. 19 MAR 0235 174 

261. * 19 MAR 0240 175 

FLW * DA MON HRMN ORD 
* 

47. * 19 MAR 0655 226 

46. * 19 MAR 0700 227 

44. * 19 MAR 0705 228 

43. * 19 MAR 0710 229 

42. * 19 MAR 0715 230 
41. ' 19 MAR 0720 231 
39. * 19 MAR OR5 232 

38. * 19 MAR 0730 233 

37. * 19 MAR 0735 234 

36. * 19 MAR 0740 235 
35. * 19 MAR 0745 236 

35. * 19 MAR 0750 237 

34. * 19 WAR 0755 238 
33. * 19 MAR 0800 239 

32. * 19 WAR 0805 240 

31. * 19 MAR 0810 241 
31. * 19 MAR 0815 242 
30. 19 MAR 0820 243 

29. * 19 MAR 0825 244 

28. * 19 MAR 0830 245 

27. * 19 WAR 0835 246 

26. 19 MAR 0840 247 

26. * 19 MAR 0845 248 

25. * 19 MAR 0850 249 

24. * 19 WAR 0855 250 

FLCU 



18 MAR 1415 26 

18 MAR 1420 27 
18 MAR 1425 28 
18 MAR 1430 29 
18 MAR 1435 

18 MAR 1440 

18 MAR 1445 
18 MAR 1450 
18 MAR 1455 
18 MAR 1500 
18 MAR 1505 
18 MAR 1510 
18 MAR 1515 
18 MAR 1520 
18 MAR 1525 
18 MAR 1530 
18 MAR 1535 
18 MAR 1540 
18 MAR 1545 
18 MAR 1550 

18 MAR 1555 
18 MAR 1600 
18 MAR 1605 
18 MAR 1610 
18 MAR 1615 
18 MAR 1620 
18 MAR 1625 
18 MAR 1630 
18 MAR 1635 54 
18 MAR 1640 55 
18 MAR 1645 56 
18 MAR 1650 57 
18 MAR 1655 58 

18 MAR 1700 59 
18 MAR 1705 60 
18 MAR 1710 61 
18 MAR 1715 62 
18 MAR 1720 63 
18 MAR 1725 64 
18 MAR 1730 65 
18 MAR 1735 66 
18 MAR 1740 67 
18 MAR 1745 68 
18 MAR 1750 69 
18 MAR 1755 70 
18 MAR 1800 71 

18 MAR 1805 72 
I 8  MAR 1810 73 
18MAR1815 74 
18 MAR 1820 75 

PEAK FLOW TIME 

18 MAR 2030 101 246. * 
18 MAR 2035 102 233. * 
18 MAR 2040 103 221. + 

18 MAR 2045 104 209. * 
18 MAR 2050 105 199. 

18 MAR 2055 106 189. * 
18 MAR 2100 107 179. ' 
18 MAR 2105 108 170. ' 
18 MAR 2110 109 162. * 
18 MAR 2115 110 154. 
18 MAR 2120 111 147. 
18 MAR 2125 112 140. * 
18 MAR 2130 113 133. ' 
18 MAR 2135 114 128. 
18 MAR 2140 115 122. * 
18 MAR 2145 116 118. * 
18 MAR 2150 117 114. * 
18 MAR 2155 118 111. ' 
18 MAR 2200 119 108. * 
18 MAR 2205 120 105. * 
18 MAR 2210 121 103. * 
18 MAR 2215 122 100. * 
18 MAR 2220 123 98. * 
18 MAR 2225 124 95. * 
18 MAR 2230 125 93. * 
18 MAR 2235 126 90. * 
18 MAR 2240 127 88, 

18 MAR 2245 128 86. * 
18 MAR 2250 129 84. * 
18 MAR 2255 130 82. * 
18 MAR 2300 131 80. * 
18 MAR 2305 132 78. * 
18 MAR 2310 133 76. * 
18 MAR 2315 134 74. * 
18 MAR 2320 135 72. * 
18 MAR 2325 136 70. * 
18 MAR 2330 137 69. * 
18 MAR 2335 138 67. * 
18 MAR 2340 139 65. * 
18 MAR 2345 140 64. * 
18 MAR 2350 141 62. 
18 MAR 2355 142 61. * 
19 MAR 0000 143 59. * 
19 MAR 0005 144 58. * 
19 MAR 0010 145 56. * 
19 MAR 0015 146 54. * 
19 MAR 0020 147 53. * 
19 MAR 0025 148 51. * 
19 MAR 0030 149 50. * 
19 MAR 0035 150 49. 

" 
**X*******************t******t"t*. 

MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 

19 MAR 0245 176 

19 MAR 0250 177 
19 MAR 0255 178 
19 MAR 0300 179 
19 MAR 0305 180 

19 MAR 0310 181 
19 MAR 0315 182 
19 MAR 0320 183 
19 MAR 0325 184 
19 MAR 0330 185 
19 MAR 0335 186 
19 MAR 0340 187 
19 MAR 0345 188 
19 MAR 0350 189 
19 MAR 0355 190 
19 MAR 0400 191 
19 MAR 0405 192 
19 MAR 0410 193 
19 MAR 0415 194 
19 MAR 0420 195 

19 MAR 0425 196 
19 MAR 0430 197 
19 MAR 0435 198 
19 MAR 0440 199 
19 MAR 0445 200 
19 MAR 0450 201 
19 MAR 0455 202 
19 MAR 0500 203 
19 MAR 0505 204 
19 MAR 0510 205 
19 MAR 0515 206 

19 MAR 0520 207 
19 MAR 0525 208 
19 MAR 0530 209 

19 MAR 0535 210 
19 MAR 0540 211 
19 MAR 0545 212 
19 MAR 0550 213 
19 MAR 0555 214 
19 MAR 0600 215 
19 MAR 0605 216 
19 MAR 0610 217 
19 MAR 0615 218 
19 MAR 0620 219 
19 MAR 0625 220 
19 MAR 0630 221 

19 MAR 0635 222 
19 MAR 0640 223 
19 MAR 0645 224 
19 MAR 0650 225 

23. * 19 MAR 0900 251 0. 

22. 19 MAR 0905 252 0. 
21. ' 19 MAR 0910 253 0. 

21. * 19 MAR 0915 254 0. 
20. * 19 MAR 0920 255 0. 

19. * 19 MAR 0925 256 0. 

18. ' 19 MAR 0930 257 0. 

17. * 19 MAR 0935 258 0. 
16. ' 19 MAR 0940 259 0. 
16. * 19MAR0945 260 0. 
15. * 19 MAR 0950 261 0. 
15. ' 19 MAR 0955 262 0. 
14. * 19MAR 1000 263 0. 
14. * 19 MAR 1005 264 0. 
13. * 19 MAR 1010 265 0. 
13. 19 MAR 1015 266 0. 
12. 19MAR 1020 267 0. 
12. * 19 MAR 1025 268 0. 
11. ' 19 MAR 1030 269 0. 
11. * 19 MAR 1035 270 0. 

10. * 19 MAR 1040 271 0. 
10. * 19 MAR 1045 272 0. 

9. * 19 MAR 1050 273 0. 
9. * 19 MAR 1055 274 0. 
8. * 19 MAR 1100 275 0. 
8. " 19 MAR 1105 276 0. 
8. * 19MAR111O 277 0. 
7. 19 MAR 1115 278 0. 
7. * 19 MAR 1120 279 0. 
7. 19 MAR 1125 280 0. 
6. * 19 MAR 1130 281 0. 

6. 19MAR1135 282 0. 

6. * 19 MAR 1140 283 0. 
5. * 19MAR 1145 284 0. 
5. * 19 MAR 1150 285 0. 
5. * 19 MAR 1155 286 0. 
5. * 19 MAR 1200 287 0. 
5. * 19 MAR 1205 288 0. 
4. * 19 MAR 1210 289 0. 
4. * 19 MAR 1215 290 0. 
4. 19 MAR 1220 291 0. 
4. * 19 MAR 1225 292 0. 
4. * 19 MAR 1230 293 0. 
4. * 19MAR 1235 294 0. 
3. * 19 MAR 1240 295 0. 
3. 19 MAR 1245 296 0. 

3. 19 MAR 1250 297 0. 
3. * 19 MAR 1255 298 0. 

3. * 19 MAR 1300 299 0. 
3. 19 MAR 1305 300 0. . 

I.t.*...t**t.*t*t.tt*t.tttt.*t""""t.t***tt* 



(INCHES) .045 .052 ,052 .052 
(AC-FT) 180. 206. 206. 206. 

CUMULATIVE AREA = 74.84 SQ M I  

**.***.******* . " 
* RTEAB * 2C . * 
***.******.*** 

ROUTE CCUBINED HYDROGRAPH TO SUB BASIN C 

OUTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

STORAGE RWTING 
NSTPS 2 NUMBER OF SUBREACHES 

ITYP FLOU TYPE OF INITIAL CONDITION 
RSVRIC .OO INITIAL CONDITION 

X .OO WRKINC R AND D COEFFICIENT 

NORMAL DEPTH CHANNEL 
ANL ,025 LEFT OVERBANK N-VALUE 

ANCH .015 MAIN CHANNEL U-VALUE 
ANR ,025 R I G H T  OVERBANK N-VALUE 

RLNTH 2650. REACH LENGTH 
SEL .0006 ENERGY SLOPE 

ELMAX 104.0 MAX. ELEV. FOR STORAGEIWTFLOU CALCULATION 

CROSS-SECTION DATA 
- - -  LEFT OVERBANK - - -  + - - - - - -  M A I N  CHANNEL - - - - - - -  + - - -  R I G H T  OVERBANK - - -  

ELEVATION 104.00 101.00 100.00 102.00 101.00 101.54 101.00 104.00 
OISTANCE 100.00 150.00 152.00 156.00 158.00 185.00 2 1 2 . 0 0  216.00 

t*. 

CCUPUTED STORAGE-UJTFLGW-ELEVATION DATA 

STORAGE .OO .01 .02 .05 .09 .14 .44 1.07 1.96 2.93 
WTFLGW .OO .04 .23 .67 1.44 ' 1.93 4.97 14.55 35.34 65.96 

ELEVATION 100.00 100.21 100.42 100.63 100.84 101.05 101.26 101.47 101.68 101.89 

STORAGE 3.95 5.02 6.15 7.32 8.53 9.80 11.12 12.48 13.89 15.36 
OUTFLOU 105.12 152.61 207.84 270.56 340.73 418.28 503.21 595.50 695.18 802.28 

ELEVATION 102.11 102.32 102.53 102.74 102.95 103.16 103.37 103.58 103.79 104.00 

I*" t.. 



OA MON HRMN OR0 

18 MAR 1210 1 
18 MAR 1215 2 
18 MAR 1220 3 
18 MAR 1225 4 
18MAR1230 5 
18 MAR 1235 6 
18 MAR 1240 7 
18 MAR 1245 8 
18 MAR 1250 9 
18 MAR 1255 10 
18 MAR 1300 11 
18 MAR 1305 12 
18 MAR 1310 13 
18 MAR 1315 14 
18 MAR 1320 15 
18 MAR 1325 16 
18 MAR 1330 17 
18 MAR 1335 18 
18 MAR 1340 19 
18 MAR 1345 20 
18 MAR 1350 21 
18 MAR 1355 22 
18 MAR 1400 23 
18 MAR 1405 24 
18 MAR 1410 25 
18 MAR 1415 26 
18 MAR 1420 27 
18 MAR 1425 28 
18 MAR 1430 29 
18 MAR 1435 30 
18 MAR 1440 31 
18 MAR 1445 32 
18 MAR 1450 33 
18 MAR 1455 34 
18 MAR 1500 35 
18 MAR 1505 36 
18 MAR 1510 37 
18 MAR 1515 38 
18 MAR 1520 39 
18 MAR 1525 40 
18 MAR 1530 41 
18 MAR 1535 42 
18 MAR 1540 43 
18 MAR 1545 44 
18 MAR 1550 45 
18 MAR 1555 46 
18 MAR 1600 47 
18 MAR 1605 48 
18 MAR 1610 49 
18 MAR 1615 50 
18 MAR 1620 51 

HYDROGRAPH AT S T A T I O N  RTEAB 

WTFLOU STORAGE STAGE ' O A  MON HRMN OR0 
" 

100.0 * 18 MAR 2030 101 
100.0 * 18 MAR 2035 102 
100.0 18 MAR 2040 103 
100.0 * 18 MAR 2045 104 
100.0 ' 18 MAR 2050 105 
100.0 ' 18 MAR 2055 106 
100.0 ' 18 MAR 2100 107 
100.0 18 MAR 2105 108 
100.0 ' 18 MAR 2110 109 
100.0 * 18 MAR 2115 110 
100.1 * 18 MAR 2120 1 1 1  
100.2 ' 18 MAR 2125 112 
100.2 * 18 MAR 2130 113 
100.3 * 18 MAR 2135 114 
100.4 * 18 MAR 2140 115 
100.4 * 18 MAR 2145 116 
100.5 ' 18 MAR 2150 117 
100.6 * 18 MAR 2155 118 
100.6 18 MAR 2200 119 
100.7 * 18 MAR 2205 120 
100.7 * 18 MAR 2210 121 
100.8 * 18 MAR 2215 122 
100.8 * 18 MAR 2220 123 
100.8 ' 18 MAR 2225 124 
100.9 18 MAR 2230 125 
100.9 18 MAR 2235 126 
100.9 ' 18 MAR 2240 127 
100.9 * 18 MAR 2245 128 
101.0 * 18 MAR 2250 129 
101.0 ' 18 MAR 2255 130 
101.0 * 18 MAR 2300 131 
101.1 * 18 MAR 2305 132 
101.1 ' 18 MAR 2310 133 
101.1 * 18 MAR 2315 134 
101.1 * 18 MAR 2320 135 
101.1 * 18 MAR 2325 136 
101.1 ' 18 MAR 2330 137 
101.1 18 MAR 2335 138 
101.1 * 18 MAR 2340 139 
101.1 * 18 MAR 2345 140 
101.1 * 18 MAR 2350 141 
101.1 * 18 MAR 2355 142 
101.1 * 19 MAR 0000 143' 
101.1 * 19 MAR 0005 144 
101.2 19 MAR 0010 145 
101.2 19 MAR 0015 146 
101.2 ' 19 MAR 0020 147 
101.2 * 19 MAR 0025 148 
101.3 * 19 MAR 0030 149 
101.4 * 19 MAR 0035 150 
101.5 * 19 MAR 0040 151 

WTFLOU STORAGE 

t 

STAGE * DA MON HRMN OR0 

102.8 ' 19 MAR 0450 201 
102.7 ' 19 MAR 0455 202 
102.7 ' 19 MAR 0500 203 
102.6 * 19 MAR 0505 204 
102.6 * 19 MAR 0510 205 
102.6 19 MAR 0515 206 
102.5 ' 19 MAR 0520 207 
102.5 ' 19 MAR 0525 208 
102.5 * 19 MAR 0530 209 
102.4 ' 19 MAR 0535 210 
102.4 19 MAR 0540 211 
102.4 * 19 MAR 0545 212 
102.3 * 19 MAR 0550 213 
102.3 ' 19 MAR 0555 214 
102.3 ' 19 MAR 0600 215 
102.2 19 MAR 0605 216 
102.2 19 MAR 0610 217 
102.2 ' 19 MAR 0615 218 
102.2 * 19 MAR 0620 219 
102.2 ' 19 MAR 0625 220 
102.1 * 19 MAR 0630 221 
102.1 19 MAR 0635 222 
102.1 ' 19 MAR 0640 223 
102.1 19 MAR 0645 224 
102.1 * 19 MAR 0650 225 
102.1 19 MAR 0655 226 
102.1 * 19 MAR 0700 227 
102.0 ' 19 MAR 0705 228 
102.0 * 19 MAR 0710 229 
102.0 ' 19 MAR 0715 230 
102.0 ' 19 MAR 0720 231 
102.0 * 19 MAR 0725 232 
102.0 ' 19 MAR 0730 233 
102.0 * 19 MAR 0735 234 
lOt.0 * 19 MAR 0740 235 
102.0 * 19 MAR 0745 236 
101.9 * 19 MAR 0750 237 
101.9 19 MAR 0755 238 
101.9 * 19 MAR 0800 239 
101.9 * 19 MAR 0805 240 
101.9 19 MAR 0810 241 
101.9 19 MAR 0815 242 
101.9 * 19 MAR 0820 243 
101.9 ' 19 MAR 0825 244 
101.9 * 19 MAR 0830 245 
101.9 ' 19 MAR 0835 246 
101.9 * 19 MAR 0840 247 
101.8 ' 19 MAR 0845 248 
101.8 ' 19 MAR 0850 249 
101.8 ' 19 MAR 0855 250 
101.8 * 19 MAR 0900 251 

W T F L M I  STORAGE STAGE 



18 MAR 1625 52 
18 MAR 1630 53 
18 MAR 1635 54 
18 MAR 1640 55 
18 MAR 1645 56 
18 MAR 1650 57 
18 MAR 1655 58 
18 MAR 1700 59 
18 MAR 1705 60 
18 MAR 1710 61 
18 MAR 1715 62 
18 MAR 1720 63 
18 MAR 1725 64 
18 MAR 1730 65 
18 MAR 1735 66 
18 MAR 1740 67 
18 MAR 1745 68 
18 MAR 1750 69 
18 MAR 1755 70 
18 MAR 1800 71 
18 MAR 1805 72 
18 MAR 1810 73 
18 MAR 1815 74 
18 MAR 1820 75 
18 MAR 1825 76 
18 MAR 1830 77 
18 MAR 1835 78 
18 MAR 1840 79 
18 MAR 1845 80 
18 M'AR 1850 81 
18 MAR 1855 82 
18 MAR 1900 83 
18 MAR 1905 84 
18 MAR 1910 85 
18 MAR 1915 86 
18 MAR 1920 87 
8 MAR 1925 88 
8 MAR 1930 89 
8 MAR 1935 90 
8 MAR 1940 91 
8 MAR 1945 92 
8 MAR 1950 93 
.8 MAR 1955 94 
18 MAR 2000 95 
18 MAR 2005 96 
18 MAR 2010 97 
18 MAR 2015 98 
18 MAR 2020 99 
18 MAR 2025 100 

PEAK FLOW T I M E  

101.6 * 19 MAR 0045 152 
101.8 ' 19 MAR 0050 153 
102.0 * 19 MAR 0055 154 
102.2 * 19 MAR 0100 155 
102.4 ' 19 MAR 0105 156 
102.5 19 WAR 0110 157 
102.7 * 19 MAR 0115 158 
102.9 ' 19 MAR 0120 159 
103.1 ' 19 MAR 0125 160 
103.2 ' 19 MAR 0130 161 
103.3 ' 19 MAR 0135 162 
103.3 ' 19 MAR 0140 163 
103.4 ' 19 MAR 0145 164 
103.3 * 19 MAR 0150 165 
103.3 ' 19 MAR 0155 166 
103.3 ' 19 MAR 0200 167 
103.2 19 MAR 0205 168 
103.2 * 19 MAR 0210 169 
103.2 * 19 MAR 0215 170 
103.1 ' 19 MAR 0220 171 
103.1 ' 19 MAR 0225 172 
103.2 * 19 MAR 0230 173 
103.2 * 19 MAR 0235 174 
103.3 ' 19 MAR 0240 175 
103.4 * 19 MAR 0245 176 
103.6 ' 19 MAR 0250 177 
103.7 ' 19 MAR 0255 178 
103.7 * 19 MAR 0300 179 
103.8 * 19 MAR 0305 180 
103.8 ' 19 MAR 0310 181 
103.8 19 MAR 0315 182 
103.8 * 19 MAR 0320 183 
103.7 * 19 MAR 0325 184 
103.7 * 19 MAR 0330 185 
103.6 ' 19 MAR 0335 186 
103.6 19 MAR 0340 187 
103.5 * 19 WAR 0345 188 
103.5 * 19 WAR 0350 189 
103.4 * 19 WAR 0355 190 
103.4 * 19 MAR 0400 191 
103.3 * 19 MAR 0405 192 
103.2 * 19,MAR 0410 193 
103.2 ' 19 WAR 0415 194 
103.1 * 19 MAR 0420 195 
103.1 * 19 MAR Oh25 196 
103.0 19 MAR 0430 197 
102.9 * 19 MAR 0435 198 
102.9 19 MAR 0440 199 
102.8 * 19 MAR 0445 200 

" 
r*******t*.*.****t.*********t, 

MAXIMUM AVERAGE FLU4 
6-HR 24-HR 72-HR 24.92-HR 

101.8 ' 19 MAR 0905 252 
101.8 19 MAR 0910 253 
101.8 ' 19 MAR 0915 254 
101.8 ' 19 MAR 0920 255 
101.8 ' 19 MAR 0925 256 
101.8 ' 19 WAR 0930 257 
101.7 * 19 MAR 0935 258 
101.7 * 19 MAR 0940 259 
101.7 * 19 WAR 0945 260 
101.7 * 19 MAR 0950 261 
101.7 * 19 MAR 0955 262 
101.7 * 19 MAR 1000 263 
101.7 * 19 MAR 1005 264 
101.7 * 19 MAR 1010 265 
101.7 ' 19 MAR 1015 266 
101.7 ' 19 MAR 1020 267 
101.7 * 19 MAR 1025 268 
101.7 * 19 MAR 1030 269 
101.7 ' 19 MAR 1035 270 
101.7 ' 19 MAR 1040 271 
101.6 ' 19 MAR 1045 272 
101.6 ' 19 MAR 1050 273 
101.6 ' 19 MAR 1055 274 
101.6 * 19 MAR 1100 275 
101.6 ' 19 MAR 1105 276 
101.6 * 19 WAR 1110 277 
101.6 ' 19 MAR 1115 278 
101.6 19 MAR 1120 279 
101.6 ' 19 MAR 1125 280 
101.6' 19 MAR 1130 281 
101.6 * 19 MAR 1135 282 
101.6 * 19 MAR 1140 283 
101.5 ' 19 MAR 1145 284 
101.5 * 19 MAR 1150 285 
101.5 * 19 MAR 1155 286 
101.5 * 19 MAR 1200 287 
101.5 ' 19 MAR 1205 288 
101.5 ' 19 MAR 1210 289 
101.5 ' 19 MAR 1215 290 
101.5 ' 19 MAR 1220 291 
101.5 ' 19 MAR 1225 292 
101.5 19 MAR 1230 293 
101.5 * 19 MAR 1235 294 
101.5 * 19 MAR 1240 295 
101.5 * 19 MAR 1245 296 
101.5 * 19 MAR 1250 297 
101.4 * 19 MAR 1255 298 
101.4 * 19 MAR 1300 299 
101.4 * 19 MAR 1305 300 

* 
I***t*t....************tttl 

( I N C H E S )  ,045 ,052 .052 .052 



PEAK STORAGE TlME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

(FEET) (HR) 
103.80 6.67 102.94 101.63 101.57 101.57 

CUMULATIVE AREA = 74.84 SP MI 

*************. 
" * 

6 7  KK * C . 
* 
t*. ..***.***** 

SUB-BASIN C 

6-HWR RAINFALL, PATTERN NO. 2.00 WAS USED TO FIND TC R FOR THlS BASIN 
THlS BASIN USED RAINFALL REDUCTION FACTOR OF .975 

a L = 1.00 Kb = .049 Adj. S lope = 10.0 

77 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

72 BA SUBBASIN CHARACTERISTICS 

TARE A .45 SUBBASIN AREA 

PRECIPITATION DATA 

18 PB STOR W 2.91 8ASIN TOTAL PRECIPITATION 

18 P I  INCREMENTAL PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .OD 
. 00 .OO .OO .O1 .O1 .01 .O1 .O1 .O1 .03 
.03 .03 .06 .06 .06 . 08 .08 .08 .05 .05 
.05 .02 .02 .02 .O1 .01 .O1 .OO .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo 

73 LG GREEN AND AMPT LOSS RATE 

STRTL .50 STARTING LOSS 
DTH . I5  MOISTURE DEFICIT 

PSlF 7.60 UETTING FRONT SUCTION 



XKS AT .08 HYDRAULIC CONOUCTlVlTY 
RTlMP .00 PERCENT IMPERVIWS AREA 

74 UC CLARK UNITGRAPH 

TC .98 TIME OF CONCENTRATION 
R .57 STORAGE COEFFICIENT 

75 UA ACCUMULATED-AREA VS. TIME,  11 ORDINATES 

.O 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
100.0 

UNlT HYOROGRAPH PARAMETERS 
CLARK TC= .98 HR, R= .57 HR 

SNYDER TP= .82 HR, CP= .86 

UNlT HYDROGRAPH 
44 END-OF-PER100 ORDINATES 

6. 16. 23. 33. 46. 70. 127. 220. 292. 309. 
297. 273. 242. 209. 180. 156. 135. 116. 100. 87. 

75. 65.. 56. 48. 42. 36. 31. 27. 23. 20. 
17. 15. 13. 11. 10. 8. 7. 6. 5. 5. 
4. 3. 3. 3. 

HYOROGRAPH AT STATION C 

................................................................................................................................... 

* 
OA MON HRMN ORD RAIN LOSS EXCESS CWP a , OA now HRMN ORD RAIN LOSS EXCESS CWP a 

* 
18 MAR 1210 1 .OO .OO .OO 0. t 19MAR0040 151 .OO .OO .OO 0. 

18 MAR 1215 2 .O1 .O1 .OO 0. 19MAR0045 152 .OO .OO .,00 0. 
18MARl220 3 .O1 .O1 .OO 0. t 19 MAR 0050 153 .OO .OO .OO 0. 
18MAR1225 4 .O1 .O1 .OO 0. t 19MAR0055 154 .OO .OO .OO 0. 

18 MAR 1230 5 .O1 .O1 .OO 0. 19 MAR 0100 155 .OO .OO .OO 0. 

18 MAR 1235 6 .O1 .O1 .OO 0. • 19MAR0105 156 .OO .OO .OO 0. 
18 MAR 1240 7 .O1 .O1 .OO 0. t 19 MAR 0110 157 .OO .OO .OO 0. 
18MAR1245 8 .O1 .O1 .OO 0. * 19 MAR 0115 158 .OO .OO .OO 0. 
18MARl250 9 .O1 .O1 .OO 0. a 19 MAR 0120 159 .OO .OO .OO 0. 

18 MAR 1255 10 .O1 .O1 .OO 0. * 19 MAR 0125 160 .00 .OO .OO 0. 

18 MAR 1300 11 .O1 .O1 .OO 0. * 19 MAR 0130 161 .OO .OO .OO 0. 
18 MAR 1305 12 .O1 .O1 .OO 0. * 19 MAR 0135 162 .OO .OO .OO 0. 
18 MAR 1310 13 .O1 .O1 .OO 0. * 19 MAR 0140 163 .OO .OO .OO 0. 
18 MAR 1315 14 0 .O1 .OO 0. * 19 MAR 0145 164 .OO .OO .OO 0. 

18 MAR 1320 15 .O1 .O1 .OO 0. t 19 MAR 0150 165 .OO .OO .OO 0. 

18 MAR 1325 16 .O1 .O1 .OO 0. * 19 MAR 0155 166 .OO .OO .OO 0. 

18 MAR 1330 17 .O1 .O1 .OO 0. t 19 MAR 0200 167 .OO .00 .OO 0. 
18 MAR 1335 18 .O1 0 .OO 0. II 19MAR0205 168 .OO .OO .OO 0. . 
18 MAR 1340 19 .O1 .O1 .OO 0. * 19 MAR 0210 169 .OO .OO .OO 0. 

18 MAR 1345 20 .01 .O1 .OO 0. a 19 MAR 0215 170 .OO .OO .OO 0. 

18 MAR 1350 21 .O1 .O1 .OO 0. t 19 MAR 0220 171 .OO .OO .OO 0. 

18 MAR 1355 22 .O1 .O1 .OO 0. * 19 MAR 0225 172 .OO .OO .OO 0. 

18MAR1400 23 .O1 .O1 .OO 0. 19 MAR 0230 175 .OO .OO .OO 0. 

18 MAR 1405 24 .O1 .O1 .OO 0. * 19 MAR 0235 174 .OO .OO .OO 0. 

18 MAR 1410 25 .01 .01 .OO 0. t 19 MAR 0240 175 .OO .OO .OO 0. 





18 MAR 1905 84 .OO .OO .OO 14. * 
18 MAR 1910 85 .OO .OO .OO 12. t 

18 MAR 1915 86 .OO .OO .OO 10. * 
18 MAR 1920 87 .OO .OO .OO 9. * 
18MAR1925 88 .00 .OO .00 7. * 
18 MAR 1930 89 .OO .OO .00 6. * 
18 MAR 1935 90 .OO .OO .OO 5. * 
18MAR1940 91 .OO .OO .OO 4. t 

18 MAR 1945 92 .OO .OO .OO 3. * 
18 MAR 1950 93 .OO .OO .OO 2. t 

18 WAR 1955 94 .OO .OO .OO 1. t 

18 MAR 2000 95 .OO .OO .OO 1. 

18MAR2005 96 .OO .OO .OO 1. t 

18 MAR 2010 97 .OO .OO .OO 0. 
18 MAR 2015 98 .OO .OO .OO 0. 
18 MAR 2020 99 .OO .OO .OO 0. * 
18 MAR 2025 100 .OO .OO .OO 0. t 

18 MAR 2030 101 .OO .OO .OO 0. t 

18 MAR 2035 102 .OO .OO .OO 0. t 

18 MAR 2040 103 .OO .OO .OO 0. * 
18 MAR 2045 104 .OO .OO .OO 0. t 

18 MAR 2050 105 .OO .OO .OO 0. t 

18 MAR 2055 106 .OO .OO .OO 0. t 

18 MAR 2100 107 .OO .OO .OO 0. * 
18 MAR 2105 108 .OO .OO .OO 0. . 
18 MAR 2110 109 .OO .OO .OO 0. " 
18 MAR 2115 110 .OO .OO .OO 0. * 
18 MAR 2120 111 .OO .OO .OO 0. * 
18 MAR 2125 112 .OO .OO .OO 0. t 

18 MAR 2130 113 .OO .OO .OO 0. * 
18 MAR 2135 114 .OO .OO .OO 0. • 

18 MAR 2140 115 .OO .OD .OO 0. 
18 MAR 2145 116 .OO .OO .OO 0. t 

18 MAR 2150 117 .OO .OO .OO 0. t 

18 MAR 2155 118 .OO .OO .OO 0. t 

18MAR2200 119 .OO .OO .OO 0. * 
18 MAR 2205 120 .OO .OO .OO 0. t 

18 MAR 2210 121 .OO .OO .OO 0. t 

18 MAR 2215 122 .OO .OO .OO 0. t 

18 MAR 2220 123 .OO .OO .OO 0. . 
18 MAR 2225 124 .OO .OO .OO 0. t 

18 MAR 2230 125 .OO .OO .OO 0. 
18 MAR 2235 126 .OO .OO .OO 0. 
18MAR2240 127 .00 .OO .OO 0. 
18 MAR 2245 128 .OO .OD .OO 0. t 

18MAR2250 129 .OO .OO .OO 0. * 
18 WAR 2255 130 .00 .OO .OO 0. * 
18 MAR 2300 131 .00 .OO .OO 0. * 
18 MAR 2305 132 .OO .OO .OO 0. * 
18 MAR 2310 133 .OO .OO .OO 0. * 
18 MAR 2315 134 .OO .OO .OO 0. * 
18 MAR 2320 135 .OO .OO .OO 0. 

18 MAR 2325 136 .OO .OO .OO 0. * 
18 MAR 2330 137 .OO .OO .OO 0. 
18 MAR 2335 138 .OO .OO .OO 0. * 
18 MAR 2340 139 .OO .OO .OO 0. t 

18 MAR 2345 140 .OO .OO .OO 0. 
18 MAR 2350 141 .OO .OO .OO 0. * 

19 MAR 0735 234 
19 MAR 0740 235 
19 MAR 0745 236 
19 MAR 0750 237 
19 MAR 0755 238 
19 MAR 0800 239 
19 MAR 0805 240 
19 MAR 0810 241 
19 MAR 0815 242 
19 MAR 0820 243 
19 MAR 0825 244 
19 MAR 0830 245 
19 MAR 0835 246 
19 MAR 0840 247 
19 MAR 0845 248 
19 MAR 0850 249 
19 MAR 0855 250 
19 MAR 0900 251 
19 MAR 0905 252 
19 MAR 0910 '253 
19 MAR 0915 254 
19 MAR 0920 255 
19 MAR 0925 256 
19 MAR 0930 257 
19 MAR 0935 258 
19 MAR 0940 259 
19 MAR 0945 260 

19 MAR 0950 261 
19 MAR 0955 262 
19 MAR 1000 263 
19 MAR 1005 264 
19 MAR 1010 265 
19 MAR 1015 266 
19 MAR 1020 267 
19 MAR 1025 268 

19 MAR 1030 269 
19 MAR 1035 270 
19 MAR 1040 271 

19 MAR 1045 272 
19 MAR 1050 273 
19 MAR 1055 274 
19 MAR 1100 275 
19 MAR 1105 276 
19 MAR 1110 277 
19 MAR 1115 278 
19 MAR 1120 279 
19 MAR 1125 280 

19 MAR 1130 281 
19 MAR 1135 282 
19 MAR 1140 283 
19 MAR 1145 284 
19 MAR 1150 285 

19 MAR 1155 286 
19 MAR 1200 287 
19 MAR 1205 288 

19 MAR 1210 289 

19 MAR 1215 290 
19 MAR 1220 291 



43. ii ,.. ~' 
3 i,. i , u -  

18 MAR 2355 142 .OO .OO .OO 0. * 19 MAR 1225 292 .00 .OO .00 0. 

19 MAR 0000 143 .00 .OO .OO 0. * 19 MAR 1230 293 .OO .OO .OO 0. 

19MAR0005 144 .OO .OO .OO 0. * 19 MAR 1235 294 .OO .00 .00 0. 

19 MAR 0010 145 .OO .OO .OO 0. • 19 MAR 1240 295 .00 .00 .OO 0. 

19 MAR 0015 146 .00 .OO .OO 0. * 19 MAR 1245 296 .OO .OO .OO 0. 

19 MAR 0020 147 .OO .OO .OO 0. 19 MAR 1250 297 .OO .OO .00 0. 

19  MAR 0025 148 .OO .OO .OO 0. * 19MAR1255 298 .OO .00 .OO 0. 

19 MAR 0030 149 .00 .00 .OO 0. * 19 MAR 1300 299 .00 .00 .OO 0. 

19  MAR 0035 150 .OO .OO .OO 0. * 19MAR1305 300 .OO .OO .OO 0. 
* 

**********************..**************tt*******tt.****t*****.t***t*t****t*t**********t****.**t****t**t******.*.t**"******""********. 

TOTAL RAINFALL = 2.91, TOTAL LOSS = 1.28. TOTAL EXCESS = 1.63 

PEAK FLOU TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

360. 4.75 78. 20. 19. 19. 
(INCHES) 1.620 1.620 1.620 1.620 

(AC-FT) 39. 39. 39. 39. 

CUMULATIVE AREA = .45 SQ MI 

*** *** *** *** *** tt* *** *** *** *** *** **. ..* *.t tt* tt* *** *,* *** +t* *** *** tt* **. *** tt* I.* t*. *.r tr* tt* tt* *.* 

t " 
78 KK * ABC * 

* * ... *a********* 

COMBINE SUB-BASIN C WITH MAINSTREAM HYDROGRAPH 

81 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

80 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYOROGRAPH AT STATION ABC 
sun OF 2 HYDROGRAPHS 

DA MON HRMN OR0 FLOU * DA MON HRMN ORD FLW OA MON HRMN OR0 FLOW * DA MON HRMN ORD FLOY 
* t . 

18 MAR 1210 1 0. * 18MAR1825 76 578. * 19MAR0040 151 54. 19  MAR 0655 226 4. 

18 MAR 1215 2 0. 18MAR1830 77 626. * 19 MAR 0045 152 52. * 19  MAR 0700 227 4. 



18 MAR 1220 
18 MAR 1225 
18 MAR 1230 
18 MAR 1235 
18 MAR 1240 
18 MAR 1245 
18 MAR 1250 

18 MAR 1255 
18 MAR 1300 
18 MAR 1305 
18 MAR 1310 

18 MAR 1315 
18 MAR 1320 
18 MAR 1325 
18 MAR 1330 
18 MAR 1335 
18 MAR 1340 
18 MAR 1345 
18 MAR 1350 
18 MAR 1355 
18 MAR 1400 
18 MAR 1405 
18 MAR 1410 

18 MAR 1415 
18 MAR 1420 
18 MAR 1425 
18 MAR 1430 
18 MAR 1435 

18 MAR 1440 
18 MAR 1445 
18 MAR 1450 
18 MAR 1455 
18 MAR 1500 
18 MAR 1505 
18 MAR 1510 
18 MAR 1515 
18 MAR 1520 

18 MAR 1525 
18 MAR 1530 
18 MAR 1535 
18 MAR 1540 
18 MAR 1545 
18 MAR 1550 
18 MAR 1555 

18 MAR 1600 
18 MAR 1605 
18 MAR 1610 
18 MAR 1615 
18 MAR 1620 
18 MAR 1625 
18 MAR 1630 
18 MAR 1635 
18 MAR 1640 

18 MAR 1645 

18 MAR 1650 
18 MAR 1655 

18 MAR 1700 

18 MAR 1705 

18 MAR 1835 78 
18 MAR 1840 79 
18 MAR 1845 80 
18 MAR 1850 81 
18 MAR 1855 82 
18 MAR 1900 83 
18 MAR 1905 84 
18 MAR 1910 85 

18 MAR 1915 86 
18 MAR 1920 87 
18 WAR 1925 88 
18 MAR 1930 89 
18 MAR 1935 90 
18 MAR 1940 91 
18 MAR 1945 92 
18 MAR 1950 93 
18 MAR 1955 94 
18 MAR 2000 95 
18 MAR 2005 96 
18 MAR 2010 97 
18 MAR 2015 98 
18 MAR 2020 99 
18 MAR 2025 100 
18 MAR 2030 101 
18 MAR 2035 102 
18 MAR 2040 103 
18 MAR 2045 104 

18 MAR 2050 105 
18 MAR 2055 106 
18 MAR 2100 107 
18 MAR 2105 108 
18 MAR 2110 109 
18 MAR 2115 110 
18 MAR 2120 111 
18 WAR 2125 112 
18 MAR 2130 113 
18 MAR 2135 114 
18 WAR 2140 115 
18 MAR 2145 116 
18 MAR 2150 117 
18 MAR 2155 118 
18 MAR 2200 119 
18 MAR 2205 120 

18 MAR 2210 121 
18 MAR 2215 122 
18 MAR 2220 123 
18 MAR 2225 124 
18 MAR 2230 125 
18 MAR 2235 126 
18 MAR 2240 127 
18 MAR 2245 128 
18 MAR 2250 129 
18 MAR 2255 130 
18 MAR 2300 131 

18 MAR 2305 132 
18 MAR 2310 133 

18 MAR 2315 134 

18 MAR 2320 135 

19 MAR 0050 
* 19 MAR 0055 

19 MAR 0100 
19 MAR 0105 

' 19 MAR 0110 
* 19 MAR 0115 

19 MAR 0120 
19 MAR 0125 

* 19 MAR 0130 
19 MAR 0135 
19 MAR 0140 

* 19 MAR 0145 
* 19 MAR 0150 
* 19 MAR 0155 
* 19 MAR 0200 

19 MAR 0205 
* 19MARO210 

19MAR0215 
19 MAR 0220 
19 MAR 0225 
19 MAR 0230 

* 19 MAR 0235 
19 MAR 0240 
19 MAR 0245 

19 MAR 0250 
* 19 MAR 0255 
* 19 MAR 0300 

19 MAR 0305 
* 19 MAR 0310 

19 MAR 0315 
* 19 MAR 0320 

19 MAR 0325 
* 19 MAR 0330 
* 19 MAR 0335 
* 19 MAR 0340 
* 19 MAR 0345 

19 MAR 0350 
* 19 MAR 0355 
* 19 MAR 0400 
* 19 MAR 0405 

19 MAR 0410 
* 19 MAR 0415 
* 19 MAR 0420 

* 19 MAR 0425 
* 19 MAR 0430 
* 19 MAR 0435 
* 19 MAR 0440 

19 MAR 0445 
19 MAR 0450 
19 MAR 0455 
19 MAR 0500 

* 19 MAR 0505 
19 MAR 0510 

* 19 MAR 0515 

19 MAR 0520 
19 MAR 0525 

* 19 MAR 0530 
* 19 MAR 0535 

19 MAR 0705 228 
* 19 MAR 0710 229 

19 MAR 0715 230 
19 WAR 0720 231 
19 MAR 0725 232 
19 MAR 0730 233 

* 19 MAR 0735 234 
* 19 MAR 0740 235 

* 19 MAR 0745 236 
* 19 MAR 0750 237 
* 19 WAR 0755 238 

19 MAR 0800 239 
* 19 MAR 0805 240 

* 19 MAR 0810 241 
* 19 MAR 0815 242 

19 MAR 0820 243 
* 19 MAR 0825 244 
* 19 MAR 0830 245 

19 MAR 0835 246 
* 19 MAR 0840 247 

19 MAR 0845 248 
* 19 MAR 0850 249 
* 19 MAR 0855 250 
* 19 MAR 0900 251 

19 MAR 0905 252 
* 19 MAR 0910 253 
* 19 MAR 0915 254 
* 19 MAR 0920 255 

* 19 MAR 0925 256 
* 19 MAR 0930 257 
* 19 MAR 0935 258 

19 MAR 0940 259 
* 19 MAR 0945 260 
* 19 MAR 0950 261 
* 19 MAR 0955 262 
* 19 MAR 1000 263 

19MAR 1005 264 

19 MAR 1010 265 
* 19 MAR 1015 266 
* 19 MAR 1020 267 
* 19 MAR 1025 268 

19 MAR 1030 269 
* 19 MAR 1035 270 

19 WAR 1040 271 

19 MAR 1045 272 
' 19 MAR 1050 273 
* 19 MAR 1055 274 

19 MAR 1100 275 
* 19MAR1105 276 
* 19MAR1110 277 

19 MAR 1115 278 
* 19 MAR 1120 279 

19 MAR 1125 280 

* 19 MAR 1130 281 
* 19 MAR 1135 282 

* 19MAR 1140 283 

* 19 MAR 1145 284 

* 19MAR 1150 285 



18 MAR 1710 61 766. ' 18 MAR 2325 136 78. * 19 MAR 0540 211 8. * 19 MAR 1155 286 0. 
18 MAR 1715 62 775. * 18 MAR 2330 137 76. * 19 MAR 0545 212 8. * 19 MAR 1200 287 0. 
18 MAR 1720 63 765. * 18 MAR 2335 138 74. 19 MAR 0550 213 7. * 19MAR1205 288 0. 
18 MAR 1725 64 743. * 18 MAR 2340 139 72. * 19 MAR 0555 214 7. * 19 MAR 1210 289 0. 
18MAR1730 65 712. ' 18 MAR 2345 140 70. 19 MAR 0600 215 7. 19 MAR 1215 290 0. 
18 MAR 1735 66 676. 18 MAR 2350 141 68. 19 MAR 0605 216 6. * 19 WAR 1220 291 0. 
18 MAR 1740 67 638. 18 MAR 2355 142 67. * 19 MAR 0610 217 6. * 19 MAR 1225 292 0. 

18 MAR 1745 68 599. * 19 MAR 0000 143 65. * 19 MAR 0615 218 6. * 19 MAR 1230 293 0. 
18 MAR 1750 69 564. * 19 MAR 0005 144 64. * 19 MAR 0620 219 6. 19 MAR 1235 294 0. 
18 MAR 1755 70 534. * 19 MAR 0010 145 63. 19 MAR 0625 220 5. * 19MAR 1240 295 0. 
18 MAR 1800 71 509. * 19 MAR 0015 146 61. ' 19 MAR 0630 221 5. * 19 MAR 1245 296 0. 
18 MAR 1805 72 493. * 19 MAR 0020 147 60. * 19 MAR 0635 222 5. * 19 MAR 1250 297 0. 
18 MAR 1810 73 488. * 19 MAR 0025 148 58. * 19 MAR 0640 223 5. * 19 MAR 1255 298 0. 
18 MAR 1815 74 502. * 19 MAR 0030 149 57. 19 MAR 0645 224 5. 19MAR1300 299 0. 
18 MAR 1820 75 533. * 19 MAR 0035 150 55. * 19 MAR 0650 225 5. 19 MAR 1305 300 0. 

* * * 
********X***********""*t**t*****tt*********t*ttttttt*t*.t********li*t*.*t*t*t*t.tt*t*tttt*t**********t*.tttt.tttt.*..******.****..** 

PEAK FLOW TIME MAXIMUM AVERAGE FLW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS)  (HR) 
(CFS) 

775. 5.08 435. 123. 119. 119. 
(INCHES) ,054 .061 ,061 .061 
(AC-FT) 216. 245. 245. 245. 

CUMULATIVE AREA = 75.29 so M I  

****t*t.*..*** 

* * 
82 KK * RTEAB * C2D . * 

**.*..*..,**** 
RWTE COHBINED HYOROGRAPH TO SUB BASIN 0 

88 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
1 PLOT 0 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH RWTING DATA 

84 RS STORAGE RWTING 
NSTPS 3 NUMBER OF SUBREACHES 

ITYP FLW TYPE OF INITIAL CONDITION 

RSVRIC .OO INITIAL CONOlTlON 
X .00 UORKlNG R AND 0 COEFFICIENI 

85 RC NORMAL DEPTH CHANNEL 

ANL .025 LEFT OVERBANK N-VALUE 
ANCH ,015 M A I N  CHANNEL N-VALUE 
ANR .025 R I G H T  OVERBANK N-VALUE 



RLNTH 4150. REACH LENGTH 

SEL .0011 ENERGY SLOPE 
ELMAX 104.8 MAX. ELEV. FOR STORAGEIWTFLOU CALCULATION 

CROSS-SECTION OATA 
..- LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

87 R Y  ELEVATION 104.00 101.00 100.00 102.00 101.00 101.88 102.76 104.76 
86 R X  DISTANCE 100.00 150.00 152.00 156.00 158.00 202.00 246.00 250.00 

COMPUTED STORAGE-WTFLOU-ELEVATION OATA 

STORAGE .OO .01 .05 .ll .19 .50 1.23 2.39 3.97 5.96 

WTFLOU .OO .08 .49 1.44 3.03 5.53 17.32 41.44 85.24 152..46 

ELEVATION 100.00 100.25 100.50 100.75 101.00 101.25 101.50 101.75 102.00 102.25 

STORAGE 8.34 11.13 14.17 17.33 20.60 23.98 27.47 31.02 34.58 38.16 

WTFLOU 239.77 348.44 483.20 639.39 816.19 1013.13 1230.29 1478.23 1745.00 2029.99 

ELEVATION 102.51 102.76 103.01 103.26 103.51 103.76 104.01 104.26 104.51 104.76 

HYOROGRAPH AT STATION RTEAB 

..................................................................................................................................... 

" 
OA MON HRMN OR0 WTFLOU STORAGE STAGE DA MON HRMN OR0 WTFLOU STORAGE STAGE ' OA MOW HRMN OR0 WTFLOU STORAGE STAGE 

* " 
18 MAR 1210 1 
18 MAR 1215 2 
18 MAR 1220 3 
18 MAR 1225 4 

18 MAR 1230 5 
18 MAR 1235 6 

8 MAR 1240 7 
8 MAR 1245 8 

8 MAR 1250 9 
8 MAR 1255 10 
8 MAR 1300 11 
3 MAR 1305 12 
8 MAR 1310 13 

18 MAR 1315 14 
18 MAR 1320 15 
18 MAR 1325 16 

18 MAR 1330 17 
18 MAR 1335 18 
18 MAR 1340 19 

18 MAR 1345 20 
18 MAR 1350 21 
18 MAR 1355 22 
18 MAR 1400 23 
18 MAR 1405 24 

18 MAR 1410 25 
18 MAR 1415 26 

18 MAR 1420 27 
18 MAR 1425 28 

100.0 * 18 MAR 2030 101 
100.0 18 MAR 2035 102 
100.0 ' 18 MAR 2040 103 
100.0 ' 18 WAR 2045 104 
100.0 ' 18 MAR 2050 105 
100.0 * 18 MAR 2055 106 
100.0 * 18 WAR 2100 107 
100.0 * 18 MAR 2105 108 
100.0 * 18 MAR 2110 109 
100.0 * 18 MAR 2115 110 
100.0 * 18 MAR 2120 111 
100.0 ' 18 MAR 2125 112 
100.0 * 18 MAR 2130 113 

100.0 ' 18 MAR 2135 114 
100.0 ' 18 MAR 2140 115 
100.0 ' 18 MAR 2145 116 
100.0 ' 18 MAR 2150 117 
100.0 O' 18 MAR 2155 118 
100.0 ' 18 WAR 2200 119 

100.1 * 18 MAR 2205 120 
100.1 * 18 MAR 2210 121 
100.2 ' 18 MAR 2215 122 
100.3 18 WAR 2220 123 

100.3 * 18 MAR 2225 124 

100.4 ' 18 MAR 2230 125 

100.4 ' 18 MAR 2235 126 

100.5 ' 18 MAR 2240 127 

100.5 * 18 MAR 2245 128 

3.7 102.8 * 19 MAR 0450 201 
3.6 102.7 * 19 MAR 0455 202 
3.4 102.7'19MAR0500203 
3.3 102.6 * 19 MAR 0505 200 

3.2 102.6 * 19 MAR 0510 205 
3.0 102.6 * 19 MAR 0515 206 
2.9 102.5 * 19 MAR 0520 207 
2.8 102.5 * 19 MAR 0525 208 
2.7 102.5 ' 19 MAR 0530 209 
2.6 102.4 * 19 WAR 0535 210 
2.5 102.4 * 19 MAR 0540 211 
2.4 102.4 ' 19 MAR 0545 212 
2.3 102.4 19 MAR 0550 213 
2.2 102.3 * 19 MAR 0555 214 
2.2 102.3 * 19 MAR 0600 215 

2.1 102.3 * 19 MAR 0605 216 
2.0 102.3 * 19 MAR 0610 217 

2.0 102.2 * 19 MAR 0615 218 
1.9 102.2 * 19 MAR 0620 219 
1.8 102.2* 19MAR 0625 220 
1.8 102.2 * 19 MAR 0630 221 
1.7 102.2'19WAR0635222 
1.7 102.1 ' 19 MAR 0640 223 

1.7 102.1 * 19 MAR 0645 224 

1.6 102.1 ' 19 MAR 0650 225 
1.6 102.1 * 19 MAR 0655 226 

1.6 102.1 ' 19 MAR 0700 227 
1.5 102.1 19WAR0705228 





18 MAR 1920 8 7  675. 6.0 103.3 * 19 MAR 0340 187 25. .5 101.6 ' 19 MAR 1200 287 0. .O 100.5 

18 MAR 1925 88 654. 5.9 103.3 ' 19 MAR 0345 188 24. .5 101.6 * 19 MAR 1205 288 0. .O 100.5 
18 MAR 1930 89 631. 5.7 103.2 * 19 MAR 0350 189 23. .5 101.6 * 19 MAR 1210 289 0. .O 100.5 
18 MAR 1935 90 608. 5.6 103.2 ' 19 MAR 0355 190 22. .5 101.6 ' 19 MAR 1215 290 0. .o 100.5 
18 MAR 1940 91 583. 5.4 103.2 * 19  MAR 0400 191 22. .5 101.5 ' 19 MAR 1220 291 0. .O 100.5 
18  MAR 1945 92 557. 5.2 103.1 19  MAR 0405 192 21. .5 101.5 ' 19 MAR 1225 292 0. .O 100.5 
18 MAR 1950 93 531. 5.0 103.1 ' 19 MAR 0410 193 20. .5 101.5 * 19  MAR 1230 293 0. .O 100.5 
18 MAR 1955 94 505. 4.9 103.0 ' 19 MAR 0415 194 19. .4 101.5 19  MAR 1235 294 0. .O 100.5 
18 MAR 2000 95 481. 4.7 103.0 * 19  MAR 0420 195 19. .4 101.5 ' 19 MAR 1240 295 0. .O 100.5 
18 MAR 2005 96 459. 4.5 103.0 19 M R  0425 196 18. .4 101.5 * 19 MAR 1245 296 0. .O 100.5 
18 MAR 2010 9 7  437. 4.4 102.9 ' 19 MAR 0430 197 17. .4 101.5 * 19 MAR 1250 297 0. .O 100.5 
18 MAR 2015 98 414. 4.2 102.9 ' 19 MAR 0435 198 17. .4 101.5 ' 19 MAR 1255 298 0. .O 100.5 
18 MAR 2020 99 392. 4.0 102.8 * 19 MAR 0440 199 17. .4 101.5 ' 19 MAR 1300 299 0. .O 100.5 
18 MAR 2025 100 370. 3.9 102.8 * 19 MAR 0445 200 16. .4 101.5 ' 19 MAR 1305 300 0. .O 100.5 

" 
................................................................................................................................... 

PEAK FLOW TIME MAXIMUM AVERAGE FLOU 

6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

753. 5.33 432. 123. 119. 119. 
(INCHES) ,053 .061 .061 .061 

(AC-FT) 214. 244. 244. 244. 

PEAK STORAGE TlME 

(AC-FT) (HR) 
6. 5.33 

PEAK STAGE TIME 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

4. 1. 1. 1. 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

(FEET) (HR) 
103.42 5.33 102.85 101.59 101.53 101.53 

CUMULATIVE AREA = 75.29 SQ MI 

.*********.*** 
" " 

89 KK * D * . t 

******.*.***** 
SUB-BASIN 0 

6-HOUR RAINFALL, PATTERN NO. 2.00 MAS USED TO FINO TC 8 R FOR THlS BASIN 
THlS BASIN USED RAINFALL REOUCTlON FACTOR OF .975 

L = 1.80 Kb = .048 Adj. S lope = 5.5 

99 KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. HYOROGRAPH PLOT SCALE 



SUBBASIN RUNOFF OATA 

94 EA SUBBASIN CHARACTERISTICS 
TARE A .69 SUBBASIN AREA 

PRECIPITATION OATA 

18 PB STORM 2.91 BASIN TOTAL PRECIPITATION 

18 P I  INCREMENTAL PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.oo .oo .oo .oo .oo .oo .oo .oo .oo .oo 
.OO .OO .OO .01 .O1 .01 .01 .O1 .O1 .03 

.03 .03 .06 .06 .06 .08 .08 .08 .05 .05 

.05 .02 .02 .02 .01 .O1 .O1 .OO .OO . 00 

.oo .oo .oo .oo .oo .oo .oo .oo .00 . 00 

.oo .oo 

95 LG GREEN AND AMPT LOSS RATE 
STRTL .27 STARTING LOSS 

OTH .25 MOISTURE DEFICIT 
PSIF 3.60 VETTING FRONT SUCTION 

XKSAT .15 HYDRAULIC CONDUCTIVITY 
RTIMP 23.00 PERCENT IMPERVIWS AREA 

% UC CLARK UNITGRAPH 
TC 1.50 TIME OF CONCENTRATION 

R 1.15 STORAGE COEFFICIENT 

97 UA ACCUMULATEO-AREA VS. TIME, 11 ORDINATES 
.O 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 

100.0 

UNlT HYDROGRAPH PARAMETERS 
CLARK TC= 1.50 HR, R= 1.15 HR 

SNYDER TP= 1.28 HR, CP= .72 

UNlT HYDROGRAPH 
85 END-OF-PER100 ORDINATES 

21. 27. 33. 
258. 256. 249. 
147. 137. 127. 
71. 66. 62. 
34. 32. 30. 
17. 16. 14. 
8. 8. 7. 
4. 4. 3. 
2. 

HYDROGRAPH AT STATION 0 

***** t**************ttt**t******t*tt*.t*t**"******t**t*******t***t*t*t*t*ttttt*""**.**t****.*.*******...*."*~"*t*.***,***,*,*.***"* 



OA MON HRMN 

18 MAR 1210 
18 MAR 1215 
18 MAR 1220 
18 MAR 1225 
18 MAR 1230 
18 MAR 1235 
18 MAR 1240 
18 MAR 1245 

18 MAR 1250 
18 MAR 1255 
18 MAR 1300 

18 MAR 1305 
18 MAR 1310 
18 MAR 1315 
18 MAR 1320 
18 MAR 1325 

18 MAR 1330 
18 MAR 1335 

18 MAR 1340 
18 MAR 1345 
18 MAR 1350 

18 MAR 1355 
18 MAR 1400 
18 MAR 1405 
18 MAR 1410 
18 MAR 1415 
18 MAR 1420 
18 MAR 1425 
18 MAR 1430 
18 MAR 1435 
18 MAR 1440 
18 MAR 1445 

18 MAR 1450 
18 MAR 1455 
18 MAR 1500 
18 MAR 1505 
18 MAR 1510 

18 MAR 1515 
18 MAR 1520 
18 MAR 1525 
18 MAR 1530 
18 MAR 1535 
18 MAR 1540 
18 MAR 1545 
18 MAR 1550 
18 MAR 1555 
18 MAR 1600 
18 MAR 1605 
18 MAR 1610 
18 MAR 1615 
18 MAR 1620 

18 MAR 1625 
18 MAR 1630 

18 MAR 1635 

18 MAR 1640 

18 MAR 1645 

R A I N  

.oo 

.01 

.01 

.01 

.O1 

.O1 

.01 

.O1 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.O1 

.01 

.01 

.O1 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.O1 

.01 

.02 

.02 

.02 

.04 

.04 

.04 

.09 

.09 

.09 

.19 

.19 

.19 

.23 

.23 

.23 

.14 

.14 

.14 

.06 

.06 

.06 

.04 

LOSS 

.oo 

.01 

.01 

.01 

.01 

.01 

.01 
,111 

.01 

.01 

. O l  

.01 

.01 

.01 

.01 

.01 

.01 

.O1 

.01 

.01 

.01 

.01 

.O1 

.01 

.01 

.01 

.O1 

.O1 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.03 

.03 

.03 

.04 

.04 

.03 

.03 

.03 

.03 

.03 

.03 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

.02 

EXCESS 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.OO 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.01 

.01 

.01 

.04 

.05 

.05 

.16 

.16 

.16 

.20 

.20 

.21 

.11 

. I1  

.ll 

.04 

.04 

.04 

.02 

OA MOW HRMN OR0 R A I N  LOSS EXCESS COWP Q 

19 MAR 0040 151 
19 MAR 0045 152 
19 MAR 0050 153 
19 MAR 0055 154 
19 MAR 0100 155 
19 MAR 0105 156 
19 MAR 0110 157 
19 MAR 0115 158 
19 MAR 0120 159 
19 MAR 0125 160 
19 WAR 0130 161 
19 MAR 0135 162 
19 MAR 0140 163 
19 MAR 0145 164 
19 MAR 0150 165 
19 MAR 0155 166 
19 MAR 0200 167 
19 MAR 0205 168 
19 MAR 0210 169 
19 MAR 0215 170 
19 MAR 0220 171 

19 MAR 0225 172 
19 MAR 0230 1 i3  
19 MAR 0235 174 
19 MAR 0240 175 
19 MAR 0245 176 
19 MAR 0250 177 
19 MAR 0255 178 
19 MAR 0300 179 
19 MAR 0305 180 
19 MAR 0310 181 
19 MAR 0315 182 
19 MAR 0320 183 
19 MAR 0325 184 
19 MAR 0330 185 
19 MAR 0335 186 
19 MAR 0340 187 

19 MAR 0345 188 
19 MAR 0350 189 
19 MAR 0355 190 
19 MAR 0400 191 
19 MAR 0405 192 
19 MAR 0410 193 

19 MAR 0415 194 
19 MAR 0420 195 
19 MAR 0425 196 
19 MAR 0430 197 
19 MAR 0435 198 
19 MAR 0440 199 
19 MAR 0445 200 
19 MAR 0450 201 

19 MAR 0455 202 
19 MAR 0500 203 

19 MAR 0505 204 

19 MAR 0510 205 
19 MAR 0515 206 



'' 
18 MAR 1650 57 

0 
18 MAR 1655 58 
18 MAR 1700 59 
18 MAR 1705 60 
18 MAR 1710 61 
18 MAR 1715 62 
18 MAR 1720 63 
18 MAR 1725 64 
18 MAR 1730 65 
18 MAR 1735 66 
18 MAR 1740 67 
18 MAR 1745 68 
18 MAR 1750 69 
18 MAR 1755 70 
18 MAR 1800 71 
18 MAR 1805 72 
18 MAR 1810 73 
18 MAR 1815 74 
18 MAR 1820 75 
18 MAR 1825 76 
18MAR1830 77 
18 MAR 1835 78 
18 MAR 1840 79 
18 MAR 1845 80 
18 MAR 1850 81 
18 MAR 1855 82 
18 MAR 1900 83 
18 MAR 1905 84 

0 18MAR1910 85 
18 MAR 1915 86 
18 MAR 1920 87 
18 MAR 1925 88 
18 MAR 1930 89 
18 MAR 1935 90 
18 MAR 1940 91 
18 MAR 1945 92 
18 MAR 1950 93 
18 MAR 1955 94 
18 MAR 2000 95 
18 MAR 2005 96 
18 MAR 2010 97 
18 MAR 2015 98 
18 MAR 2020 99 
18 MAR 2025 100 
18 MAR 2030 101 
18 MAR 2035 102 
18 MAR 2040 103 
18 MAR 2045 104 
18 MAR 2050 105 
18 MAR 2055 106 
18 MAR 2100 107 
18 MAR 2105 108 
18 MAR 2110 109 
18 MAR 2115 110 
18 MAR 2120 1 1 1  
18 MAR 2125 112 
18 MAR 2130 113 
18 MAR 2135 114 

19 MAR 0520 207 .OO .OO .OO 0. 
19 MAR 0525 208 .OO .OO .OO 0. 
19 MAR  0530 209 .OO .OO .OO 0. 
19MAR0535 210 .00 .OO .00 0. 
19 MAR  0540 211 .OO .OO .OO 0. 
19 MAR  0545 212 .OO .OO .OO 0. 
19 MAR  0550 213 .OO .00 .OO 0. 
19 MAR 0555 214 .OO .OO .OO 0. 
19 MAR 0600 215 .OO .OO .OO 0. 
19 MAR 0605 216 .OO .OO .OO 0. 
19 MAR 0610 217 .OO .OO .OO 0. 
19 MAR 0615 218 .OO .OO .00 0. 
19 MAR 0620 219 .OO .OO .OO 0. 
19 MAR 0625 220 .OO .OO .OO 0. 
19 MAR 0630 221 .OO .00 .00 0. 
19 MAR  0635 222 .OO .OO .OO 0. 
19 MAR 0640 223 .OO .OO .OO 0. 
19 MAR  0645 224 .OO .OO .OO 0. 
19 MAR 0650 225 .OO .OO .OO 0. 
19 MAR 0655 226 .OO .OO .00 0. 
19 MAR  0700 227 .OO .OO .OO 0. 
19MAR0705 228 .OO .OO .OO 0. 
19MAR0710 229 .OO .OO .OO 0. 
19 MAR 0715 230 .OO .OO .00 0. 
19 MAR 0720 231 .OO .OO .00 0. 
19 MAR  0725 232 .OO .OO .OO 0. 
19 MAR 0730 233 .OO .OO .00 0. 
19 MAR  0735 234 .OO .OO .OO 0. 
19 MAR  0740 235 .OO .OO .OO 0. 
19 MAR 0745 236 .OO .OO .OO 0. 
19 MAR 0750 237 .OO .OO .OO 0. 
19 MAR  0755 238 .OO .OO .00 0. 
19 MAR  0800 239 .OO .OO .00 0. 
19 MAR  0805 240 .OO .OO .OO 0. 
19MAR0810 241 .OO ,.00 .OO 0. 
19 MAR  0815 242 .OO .OO .00 0. 
19MAR0820 243 .OO .OO .OO 0. 
19 MAR 0825 244 .OO .OO .OO 0. 
19 MAR 0830 245 .OO .OO .OO 0. 
19MAR0835 246 .OO .OO .OO 0. 
19 MAR 0840 247 .OO .OO .OO 0. 
19 MAR 0845 248 .OO .OO .00 0. 
19MAR0850 249 .OO .OO .OO 0. 
19 MAR 0855 250 .OO .OO .OO 0. 
19 MAR 0900 251 .OO .OO .OO 0. 
19MAR0905 252 .OO .OO .OO 0. 
19MAR0910 253 .OO .OO .OO 0. 
19 MAR 0915 254 .OO .OO .OO 0. 
19 MAR  0920 255 .OO .OO .OO 0. 
19 MAR  0925 256 .OO .OO .OO 0. 
19 MAR  0930 257 .OO .OO .OO 0. 
19 MAR  0935 258 .OO .OO .OO 0. 
19 MAR  0940 259 .OO .OO .OO 0. 
19 MAR  0945 260 .OO .OO .OO 0. 
19 MAR 0950 261 .OO .OO .OO 0. 
19 MAR 0955 262 .OO .OO .OO 0. 
19 MAR 1000 263 .OO .OO .OO 0. 
19 MAR 1005 264 .OO .OO .OO 0. 



18 MAR 2140 115 
18 MAR 2145 116 
18 MAR 2150 117 
18 MAR 2155 118 

18 MAR 2200 119 
18 MAR 2205 120 
18 MAR 2210 121 
18 MAR 2215 122 
18 MAR 2220 123 
18 MAR 2225 124 
18 MAR 2230 125 
18 MAR 2235 126 
18 MAR 2240 127 
18 MAR 2245 128 
18 MAR 2250 129 

18 MAR 2255 130 
18 MAR 2300 131 
18 MAR 2305 132 
18 MAR 2310 133 
18 MAR 2315 134 
18 MAR 2320 135 
18 MAR 2325 136 
18 MAR 2330 137 
18 MAR 2335 138 
18 MAR 2340 139 
18 MAR 2345 140 
18 MAR 2350 141 
18 MAR 2355 142 
19 MAR 0000 143 

19 MAR 0005 144 
19 MAR 0010 145 
19 MAR 0015 146 
19 MAR 0020 147 
19 MAR 0025 148 
19 MAR 0030 149 
19 MAR 0035 150 

19 MAR 1010 265 .OO .OO 
19 MAR 1015 266 .OO .OO 
19 MAR 1020 267 .OO .OO 
19MAR1025 268 .OO .OO 
19 MAR 1030 269 .OO .OO 
19 MAR 1035 270 .OO .OO 
19MAR1040 271 .OO .OO 
19MAR1045 272 .OO .OO 
19 MAR 1050 273 .OO .OO 
19 MAR 1055 274 .OO .OO 
19 MAR 1100 275 .OO .OO 
19 MAR 1105 276 .OO .OO 

19 MAR 1110 277 .OO .OO 

19MAR1115 278 .OO .OO 
19MARl l20 279 .OO .OO 
19MAR1125 280 .OO .OO 
19 MAR 1130 281 .OO .OO 

19MAR1135 282 .OO .OO 
19MAR1140 283 .OO .OO 

19MAR1145 281 .OO .OO 
19MAR1150 285 .OO .OO 
19 WAR 1155 286 .OO .OO 
19 MAR 1200 287 .OO .OO 

19MAR1205 288 .OO .OO 

19 MAR 1210 289 .OO .OO 

19MAR1215 290 .OO .OO 

19 MAR 1220 291 .OO .OO 

19 MAR 1225 292 .OO .OO 
19 MAR 1230 293 .OO .OO 

19MAR1235 294 .OO .OO 

19MAR1240 295 .OO .OO 

19MAR1245 296 .OO .OO 

19 MAR 1250 297 .OO .OO 

19 MAR 1255 298 .OO .OO 
19 'MAR 1300 299 .OO .OO 
19 MAR 1305 300 .OO .OO 

TOTAL RAINFALL = 2.91, TOTAL LOSS 1.00, TOTAL EXCESS = 1.91 

EAK FLOW TIME MAXIMUM AVERAGE FLW 

6-HR 24-HR 72-HR 24 

(CFS) ( H R )  

(CFS) 
388. 5.25 136. 35. 34. 

(INCHES) 1.837 1.901 1.901 
(AC-FT) 67. 70. 70. 

CUMULATIVE AREA = .69 SQ M I  



100 KK * RTED . * 
.*.*..*.**.*** 

RWTE SUB BASIN 0 THRWGH RESERVOIR TO REMOVE DEVELOPED AREA STORAGE 

107 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYOROGRAPH PLOT SCALE 

HYOROGRAPH RWTlNG DATA 

102 RS STORAGE RWTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC .OO INITIAL CONOlTlON 

X .OO VORKlNG R AND 0 COEFFICIENT 

103 SV STORAGE .O 10.0 20.0 30.0 35.3 37.7 40.0 

104 SE ELEVATION 100.00 101.00 102.00 103.00 104.00 104.50 105.00 

105 SO DISCHARGE 0. 0. 0. 0. 0. 1500. 3000. 

106 SE ELEVATION 100.00 101.00 102.00 103.00 104.00 104.50 105.00 

CWPUTEO STORAGE-WTFLOU-ELEVATION DATA 

STORAGE .OO 10.00 20.00 30.00 35.29 37.65 40.00 

WTFLOU .OO .OO .OO .OO .OO 1500.00 3000.00 

ELEVATION 100.00 101.00 102.00 103.00 104.00 104.50 105.00 

*** WARNING *** MM)IFIED PULS RWTlNG MAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETUEEN 0. TO 3000. 
THE RWTED HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

HYOROGRAPH AT STATION RTED 

tt*..******.***.**tttt*t......***.tttttt***tt*ttttttt**"*"""**~"""*"*...~.**tt**t***."*.t***t*t***~*t****."*t*t*****.**********.**. 

" t 

OA MON HRMN ORO WTFLOU STORAGE STAGE * OA now HRnw ORD w r F L o u  STORAGE STAGE * DA MOW HRMN ORD WTFLOU STORAGE STAGE . " 
18 MAR 1210 1 0. .O 100.0 * 18  MAR 2030 101 37. 35.3 104.0 * 19 MAR 0450 201 0. 35.3 104.0 
18 MAR 1215 2 0. .O 100.0 ' 18 MAR 2035 102 34. 35.3 104.0 19 MAR 0455 202 0. 35.3 104.0 
18 MAR 1220 3 0. .O 100.0 ' 18 MAR 2040 103 32. 35.3 104.0 * 19 MAR 0500 203 0. 35.3 104.0 

18 MAR 1225 4 0. .O 100.0 * 18 MAR 2045 104 29. 35.3 104.0 ' 19 MAR 0505 204 0. 35.3 104.0 

18 MAR 1230 5 0. .O 100.0 * 18 MAR 2050 105 27. 35.3 104.0 * 19 MAR 0510 205 0. 35.3 104.0 
18 MAR 1235 6 0. .O 100.0 18 MAR 2055 106 25. 35.3 104.0 * 19 MAR 0515 206 0. 35.3 104.0 

18 MAR 1240 7 0. .O 100.0 * 18 UAR 2100 107 24. 35.3 104.0 * 19 MAR 0520 207 0. 35.3 104.0 

18 MAR 1245 8 0. .O 100.0 ' 18 MAR 2105 108 22. 35.3 104.0 19 MAR 0525 208 0. 35.3 104.0 
18 MAR 1250 9 0. .O 100.0 ' 18 MAR 2110 109 20. 35.3 104.0 * 19 MAR 0530 209 0. 35.3 104.0 
18 MAR 1255 10 0. .O 100.0 * 18 MAR 2115 110 19. 35.3 104.0 * 19 MAR 0535 210 0. 35.3 104.0 

18MAR 1300 11 0. .O 100.0*  l8UAR 2120 111 18. 35.3 104.0 * 19 MAR 0540 211 0. 35.3 104.0 



18 MAR 1305 12 0. 
18 MAR 1310 13 0. 
18 MAR 1315 14 0. 

18 MAR 1320 15 0. 

18 MAR 1325 16 0. 
1 8 M A R  1330 17 0. 
1 8 M A R  1335 18 0. 

18 MAR 1340 19 0. 
18 MAR 1345 20 0. 

18 MAR 1350 21 0. 
18 MAR 1355 22 0. 
18 MAR 1400 23 0. 
18 MAR 1405 24 0. 

18 MAR 1410 25 0. 
18 MAR 1415 26 0. 
18 MAR 1420 27 0. 
18 MAR 1425 28 0. 
18 MAR 1430 29 0. 
18 MAR 1435 30 0. 

18 MAR 1440 31 0. 
18 MAR 1445 32 0. 
18 MAR 1450 33 0. 
18 MAR 1455 34 0. 
18 MAR 1500 35 0. 
18 MAR 1505 36 0. 
18 MAR 1510 37 0. 
18 MAR 1515 38 0. 
18 MAR 1520 39 0. 
18 MAR 1525 40 0. 

18 MAR 1530 41 0. 

18 MAR 1535 42 0. 
18 MAR 1540 43 0. 
18 MAR 1545 44 0. 
18 MAR 1550 45 0. 
18 MAR 1555 46 0. 

18 MAR 1600 47 0. 

8 MAR 1605 48 0. 
8 MAR 1610 49 0. 
8 MAR 16.15 50 0. 

8 MAR 1620 51 0. 
8 MAR 1625 52 0. 
8 MAR 1630 53 0. 
8 MAR 1635 54 0. 

18 MAR 1640 55 0. 
18 MAR 1645 56 0. 
18 MAR 1650 57 0. 
18 MAR 1655 58 0. 
18 MAR 1700 59 0. 
18 MAR 1705 60 0. 

18 MAR 1710 61 0. 

18 MAR 1715 62 0. 
18 MAR 1720 63 0. 
18 MAR 1725 64 0. 

18 MAR 1730 65 0. 

18 MAR 1735 66 0. 
18 MAR 1740 67 0. 

18 MAR 1745 68 0. 
18 MAR 1750 69 275. 

100.0 * 18 MAR 2125 112 
100.0 ' 18 MAR 2130 113 
100.0 * 18 MAR 2135 114 
100.0 * 18 MAR 2140 115 

100.0 ' 18 MAR 2145 116 
100.0 * 18 MAR 2150 117 
100.0 * 18 MAR 2155 118 
100.0 * 18 MAR 2200 119 
100.0 * 18 MAR 2205 120 
100.0 * 18 MAR 2210 121 
100.0 ' 18 MAR 2215 122 
100.0 ' 18 MAR 2220 123 
100.0 * 18 MAR 2225 124 

100.0 * 18 MAR 2230 125 
100.0 ' 18 MAR 2235 126 
100.0 ' 18 MAR 2240 127 
100.0 * 18 MAR 2245 128 
100.1 * 18 MAR 2250 129 
100.1 ' 18 MAR 2255 130 
100.1 * 18 MAR 2300 131 
100.1 * 18 MAR 2305 132 
100.1 * 18 MAR 2310 133 
100.1 * 18 MAR 2315 134 
100.1 ' 18 MAR 2320 135 

100.1 * 18 MAR 2325 136 
100.1 ' 18 MAR 2330 137 
100.1 * 18 MAR 2335 138 
100.1 ' 18 MAR 2340 139 
100.1 ' 18 MAR 2345 140 
100.1 * 18 UAR 2350 141 
100.1 * 18 MAR 2355 142 
100.1 ' 19 MAR 0000 143 
100.2 ' 19 MAR 0005 144 
100.2 * 19 MAR 0010 145 
100.2 * 19 WAR 0015 146 
100.2 * 19 MAR 0020 147 
100.2 * 19 MAR 0025 148 
100.2 * 19 MAR 0030 149 
100.3 ' 19 MAR 0035 150 
100.3 * 19 MAR 0040 151 

100.3 * 19 WAR 0045 152 
100.4 19 MAR 0050 153 
100.5 * 19 MAR 0055 154 
100.6 ' 19 WAR 0100 155 
100.7 * 19 UAR 0105 156 
100.8 * 19 WAR 0110 157 
101.0 * 19 WAR 0115 158 
101.2 * 19 WAR 0120 159 
101.4 * 19 MAR 0125 160 
101.6 ' 19 WAR 0130 161 

101.9 * 19 MAR 0135 162 
102.1 * 19 UAR 0140 163 
102.4 * 19 MAR 0145 164 

102.7 * 19 MAR 0150 165 
102.9 * 19 MAR 0155 166 

103.4 . 19 MAR 0200 167 
103.8 * 19 MAR 0205 168 
104.1 ' 19 MAR 0210 169 

104.0 * 19 MAR 0545 21? 
104.0 * 19 MAR 0550 213 
104.0 ' 19 MAR 0555 214 
104.0 ' 19 MAR 0600 215 

104.0 ' 19 MAR 0605 216 
104.0 19 MAR 0610 217 
104.0 ' 19 MAR 0615 218 

104.0 ' 19 MAR 0620 219 
104.0 * 19 MAR 0625 220 
104.0 ' 19 MAR 0630 221 
104.0 ' 19 MAR 0635 222 
104.0 19 MAR 0640 223 
104.0 * 19 MAR 0645 224 
104.0 * 19 MAR 0650 225 
104.0 * 19 MAR 0655 226 
104.0 * 19 MAR 0700 227 
104.0 * 19 MAR 0705 228 
104.0 ' 19 MAR 0710 229 
104.0 ' 19 MAR 0715 230 

104.0 19 MAR 0720 231 
104.0 * 19 MAR 0725 232 
104.0 ' 19 MAR 0730 233 
104.0 * 19 MAR 0735 234 
104.0 ' 19 MAR 0740 235 
104.0 19 MAR 0745 236 
104.0 ' 19 MAR 0750 237 
104.0 19 MAR 0755 238 
104.0 19 MAR 0800 239 
104.0 19 MAR 0805 240 
104.0 * 19 MAR 0810 241 
104.0 * 19 MAR 0815 242 
104.0 * 19 MAR 0820 243 
104.0 19 MAR 0825 244 
104.0 * 19 MAR 0830 245 
104.0 * 19 MAR 0835 246 
104.0 * 19 MAR 0840 247 

104.0 ' 19 MAR 0845 248 
104.0 * 19 MAR 0850 249 
104.0 * 19 MAR 0855 250 
104.0 * 19 MAR 0900 251 

104.0 * 19 MAR 0905 252 
104.0 ' 19 MAR 0910 253 
104.0 * 19 MAR 0915 254 
104.0 * 19 MAR 0920 255 
104.0 * 19 MAR 0925 256 
104.0 * 19 MAR 0930 257 
104.0 * 19 MAR 0935 258 
104.0 * 19 MAR 0940 259 
104.0 ' 19 MAR 0945 260 
104.0 * 19 MAR 0950 261 
104.0 * 19 MAR 0955 262 
104.0 * 19 MAR 1000 263 

104.0 19 MAR 1005 264 

104.0 * 19 WAR 1010 265 
104.0 * 19 MAR 1015 266 
104.0 19 MAR 1020 267 

104.0 ' 19 MAR 1025 268 
104.0 ' 19 MAR 1030 269 



IMf)R 1755;; 70 334. : 35.8 ,, ?0f:l1 *, ?? M,AR 0215 170 0. 35.3 104.0 * 19 MAR 1035 270 0. 35.3 104.0 
c 

18 ~ A R  l $dd !  71 . 287. 35.7,  104.1 l b  WAR 0220 171 0. 35.3 104.0 * 19 MAR 1040 271 0. 35.3 104.0 
18 MAR 1805 72 279. 35.7 104.1 ' 19 MAR 0225 172 0. 35.3 104.0 * 19 MAR 1045 272 0. 35.3 104.0 

18 MAR 1810 73 258. 35.7 104.1 * 19 MAR 0230 173 0. 35.3 104.0 * 19 MAR 1050 273 0. 35.3 104.0 

18 MAR 1815 74 243. 35.7 104.1 * 19 WAR 0235 174 0. 35.3 104.0 * 19 MAR 1055 274 0. 35.3 104.0 

18 MAR 1820 75 227. 35.6 104.1 * 19 MAR 0240 175 0. 35.3 104.0 * 19 MAR 1100 275 0. 35.3 104.0 

18 MAR 1825 76 212. 35.6 104.1 * 19 WAR 0245 176 0. 35.3 104.0 * 19 MAR 1105 276 0. 35.3 104.0 
18 MAR 1830 77 198. 35.6 104.1 ' 19 MAR 0250 177 0. 35.3 104.0 ' 19 MAR 1110 277 0. 35.3 104.0 

18 MAR 1835 78 185. 35.6 104.1 19 MAR 0255 178 0. 35.3 104.0 * 19 MAR 1115 278 0. 35.3 104.0 

18 MAR 1840 79 In. 35.6 104.1 19 WAR 0300 179 0. 35.3 104.0 ' 19 MAR 1120 279 0. 35.3 104.0 
18 MAR 1845 80 162. 35.5 104.1 * 19 MAR 0305 180 0. 35.3 104.0 ' 19 MAR 1125 280 0. 35.3 104.0 
18 MAR 1850 81 152. 35.5 104.1 19 MAR 0310 181 0. 35.3 104.0 ' 19 MAR 1130 281 0. 35.3 104.0 
18 MAR 1855 82 142. 35.5 104.0 ' 19 WAR 0315 182 0. 35.3 104.0 * 19 MAR 1135 282 0. 35.3 104.0 
18 MAR 1900 83 133. 35.5 104.0 * 19 MAR 0320 183 0. 35.3 104.0 * 19 MAR 1140 283 0. 35.3 104.0 

18 MAR 1905 84 124. 35.5 104.0 ' 19 MAR 0325 184 0. 35.3 104.0 * 19 MAR 1145 284 0. 35.3 104.0 
18 MAR 1910 85 116. 35.5 104.0 ' 19 MAR 0330 185 0. 35.3 104.0 * 19 MAR 1150 285 0. 35.3 104.0 
18 MAR 1915 86 108. 35.5 104.0 ' 19 MAR 0335 186 0. 35.3 104.0 * 19 MAR 1155 286 0. 35.3 104.0 
18 MAR 1920 87  101. 35.4 104.0 ' 19 MAR 0340 187 0. 35.3 104.0 * 19 MAR 1200 287 0. 35.3 104.0 
18 MAR 1925 88 94. 35.4 104.0 ' 19 MAR 0345 188 0. 35.3 104.0 * 19 MAR 1205 288 0 35.3 104.0 
18 MAR 1930 89 87. 35.4 104.0 ' 19 MAR 0350 189 0. 35.3 104.0 * 19 MAR 1210 289 0. 35.3 104.0 
18 MAR 1935 90 81. 35.4 104.0 * 19 MAR 0355 190 0. 35.3 104.0 * 19 MAR 1215 290 0. 35.3 104.0 
18 MAR 1940 91 76. 35.4 104.0 * 19 MAR 0400 191 0. 35.3 104.0 * 19 MAR 1220 291 0. 35.3 104.0 
18 MAR 1945 92 70. 35.4 104.0 * 19 MAR 0405 192 0. 35.3 104.0 ' 19 MAR 1225 292 0. 35.3 104.0 
18 MAR 1950 93 65. 35.4 104.0 * 19 MAR 0410 193 0. 35.3 104.0 * 19 MAR 1230 293 0. 35.3 104.0 
18 MAR 1955 94 61. 35.4 104.0 19 MAR 0415 194 0. 35.3 104.0 19 MAR 1235 294 0. 35.3 104.0 

18 MAR 2000 95 57. 35.4 104.0 19 MAR 0420 195 0. 35.3 104.0 * 19 MAR 1240 295 0. 35.3 104.0 
18 MAR 2005 96 53. 35.4 104.0 . 19 MAR 0425 196 0. 35.3 104.0 * 19 MAR 1245 296 0. 35.3 104.0 
18 MAR 2010 97  49. 35.4 104.0 19 MAR 0430 197 0. 35.3 104.0 * 19 MAR 1250 297 0. 35.3 104.0 

18 MAR 2015 98 45. 35.4 104.0 19 MAR 0435 198 0. 35.3 104.0 * 19 MAR 1255 298 0. 35.3 104.0 

18 MAR 2020 99 42. 35.4 104.0 ' 19 MAR 0440 199 0. 35.3 104.0 19 MAR 1300 299 0. 35.3 104.0 

18 MAR 2025 100 39. 35.4 104.0 19 MAR 0445 200 0. 35.3 104.0 * 19 MAR 1305 300 0. 35.3 104.0 
* . 

***************t****"**"*"**"*"****~*..*.*..*.*"**t*t***t*"*****"*******"*.***..*.*.****t*tt*t**t*t**tttt*tttt*t*ttt.ttt*t***..**"* 

PEAK FLOW T I M E  MAXIMUM AVERAGE F L M i  

6-HR 24-HR 72-HR 24.92-HR 

(CFS)  (HR) 

(CFS)  

' 334. 5.75 70. 17. 17. 17. 
( I N C H E S )  .939 .940 .940 ,940 

(AC-FT)  34. 34. 34. 34. 

PEAK STORAGE T l M E  

(AC-FT)  (HR) 

36. 5.75 

PEAK STAGE T I M E  MAXIMUM AVERAGE STAGE 

6 -HR 24-HR 72-HR 24.92-HR 
(FEET)  (HR) 

104.11 5.75 104.02 103.33 103.21 103.21 

CUMULATIVE AREA = .69 SP M I  



108 KK ' ABCO * 
t * 
t*.******.*t** 

CfflBlNE RWTEO SUB-BASIN 0 UITH MAINSTREAM 

111 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYOROGRAPH PLOT SCALE 

110 HC HYDROGRAPH COHBINATION 

ICfflP 2 NUMBER OF HYOROCRAPHS TO CfflBlNE 

HYOROGRAPH AT STATION ABCO 
SUM OF 2 HYOROCRAPHS 

................................................................................................................................... 

t * 
OA MON HRMN OR0 FLW OA MON HRMN OR0 FLW * OA MON HRMN OR0 FLW * OA WON HRMN OR0 FL W . . 
18 MAR 1210 1 0. * 18 MAR 1825 76 722. 19 MAR 0040 151 62. * 19 MAR 0655 226 6. 
18 MAR 1215 2 0. * 18MAR1830 77 724. * 19 MAR 0045 152 60. * 19 MAR 0700 227 6. 
18 MAR 1220 3 0. * 18 MAR 1835 78 739. * 19 MAR 0050 153 59. * 19 MAR 0705 228 6. 
18 MAR 1225 4 0. * 18 MAR 1840 79 763. 19 MAR 0055 154 57. * 19 MAR 0710 229 6. 
18 MAR 1230 5 0. * 18MAR1845 80 791. * 19 MAR 0100 155 56. * 19 MAR 0715 230 6. 
18 MAR 1235 6 0. * 18 MAR 1850 81 817. * 19 MAR 0105 156 54. * 19 MAR 0720 231 6. 
18 MAR 1240 7 0. * 18 MAR 1855 82 834. * 19 MAR 0110 157 53. * 19 MAR 0725 232 5. 
18 MAR 1245 8 0. * 18 MAR 1900 83 839. 19 MAR 0115 158 51. 19 MAR 0730 233 5. 
18MAR1250 9 0. 18MARl905 84 834. 19 MAR 0120 159 50. * 19 MAR 0735 234 5. 
18 MAR 1255 10 0. * 18 MAR 1910 85 821. 19 MAR 0125 160 49. * 19 MAR 0740 235 5. 
18 MAR 1300 11 0. * 18MAR1915 86 801. * 19 MAR 0130 161 47. * 19 MAR 0745 236 5. 
18 MAR 1305 12 0. * 18 MAR 1920 87 776. * 19 MAR 0135 162 46. * 19 MAR 0750 237 5. 
18 MAR 1310 13 0. * 18MAR1925 88 747. * 19 MAR 0140 163 44. * 19 MAR 0755 238 5. 
18 MAR 1315 14 0. * 18MAR1930 89 719. * 19 MAR 0145 164 43. 19 MAR 0800 239 5. 

18 MAR 1320 15 0. * 18 MAR 1935 90 690. * 19 MAR 0150 165 42. * 19 MAR 0805 240 5. 
18 MAR 1325 16 0. * 18 MAR 1940 91 659. * 19 MAR 0155 166 41. * 19 MAR 0810 241 5. 
18 MAR 1330 17 0. 18MARl945 92 628. 19 MAR 0200 167 40. * 19 MAR 0815 242 5. 
18 MAR 1335 18 0. * 18 MAR 1950 93 597. * 19 MAR 0205 168 40. * 19 MAR 0820 243 4. 
18MAR1340 19 0. * 18MARl955 94 566. * 19 MAR 0210 169 39. * 19 MAR 0825 244 4. 
18 MAR 1345 20 0. * 18 MAR 2000 95 538. * 19 MAR 0215 170 38. 19 MAR 0830 245 4. 
18 MAR 1350 21 0. 18 MAR 2005 96 512. * 19 MAR 0220 171 37. * 19 MAR 0835 246 4. 
18 MAR 1355 22 0. * 18 MAR 2010 97 486. * 19'MAR 0225 172 37. * 19 MAR 0840 247 4. 
18 MAR 1400 23 0. * 18 MAR 2015 98 460. 19 MAR 0230 173 36. * 19 MAR 0845 248 4. 

18 MAR 1405 24 0. 18 MAR 2020 99 434. 19 MAR 0235 174 35. 19 MAR 0850 249 4. 
18 MAR 1410 25 0. * 18 MAR 2025 100 410. 19 MAR 0240 175 34. * 19 MAR 0855 250 4. 

18 MAR 1415 26 0. * 18 MAR 2030 101 387. * 19 MAR 0245 176 33. * 19 MAR 0900 251 3. 

18 MAR 1420 27 0. * 18 MAR 2035 102 368. 19 MAR 0250 177 33. * 19 MAR 0905 252 3. 
18 MAR 1425 28 1. * 18 MAR 2040 103 349. * 19 MAR 0255 178 32. * 19 MAR 0910 253 3. 

18 MAR 1430 29 1. ' 18 MAR 2045 104 330. 19 MAR 0300 179 31. * 19 MAR 0915 254 2. 

18 MAR 1435 30 1. * 18 MAR 2050 105 312. ' 19 MAR 0305 180 30. * 19 MAR 0920 255 2. 



18 MAR 1440 31 

18 MAR 1445 32 
18 MAR 1450 33 
18 MAR 1455 34 

18 MAR 1500 35 
18 MAR 1505 36 
18 MAR 1510 37 
18 MAR 1515 38 
18 MAR 1520 39 
18 MAR 1525 40 
18MAR1530 41 
18 MAR 1535 42 
18 MAR 1540 43 
18 MAR 1545 44 
18 MAR 1550 45 

18 MAR 1555 46 
18 MAR 1600 47 
18 MAR 1605 48 

18 MAR 1610 49 
18 MAR 1615 50 
18 MAR 1620 51 
18 MAR 1625 52 
18 MAR 1630 53 
18 MAR 1635 54 
18 MAR 1640 55 
18 MAR 1645 56 

18 MAR 1650 57 
18 MAR 1655 58 

a 18 MAR 1700 59 
18 MAR 1705 60 
18 MAR 1710 61 
18 MAR 1715 62 
18 MAR 1720 63 
18 MAR 1725 64 
18 MAR 1730 65 

18 MAR 1735 66 
18 MAR 1740 67 
18 MAR 1745 68 
18 MAR 1750 69 
18 MAR 1755 70 
18 MAR 1800 71 
18 MAR 1805 72 
18 MAR 1810 73 
18 MAR 1815 74 
18 MAR 1820 75 

* 18 MAR 2055 106 

18 MAR 2100 107 
18 MAR 2105 108 

* 18 MAR 2110 109 

18 MAR 2115 110 
18 MAR 2120 111 

* 18 MAR 2125 112 
* 18 MAR 2130 113 

18 MAR 2135 114 
* 18 MAR 2140 115 

18 MAR 2145 116 
* 18 MAR 2150 117 
* 18 MAR 2155 118 
* 18 MAR 2200 119 

18 MAR 2205 120 
* 18 MAR 2210 121 
* 18 MAR 2215 122 
* 18 MAR 2220 123 
* 18 MAR 2225 124 
* 18 MAR 2230 125 

18 MAR 2235 126 
* 18 MAR 2240 127 
* 18 MAR 2245 128 
* 18 MAR 2250 129 

18 MAR 2255 130 
* 18 MAR 2300 131 
* 18 MAR 2305 132 
* 18 MAR 2310 133 

18 MAR 2315 134 
* 18 MAR 2320 135 
* 18 MAR 2325 136 
* 18 MAR 2330 137 
* 18 MAR 2335 138 
* 18 MAR 2340 139 
* 18 MAR 2345 140 

18 MAR 2350 141 
* 18 MAR 2355 142 
* 19 MAR 0000 143 

19 MAR 0005 144 
* 19 MAR 0010 145 
* 19 MAR 0015 146 

19 MAR 0020 147 
* 19 MAR 0025 148 
* 19 MAR 0030 149 
* 19 MAR 0035 150 
" 
I*.**********.******t***I 

19 MAR 0310 181 30. * 
19 MAR 0315 182 29. * 
19 MAR 0320 183 28. 
19 MAR 0325 184 27. 
19 MAR 0330 185 26. 

19 MAR 0335 186 26. * 
19 MAR 0340 187 25. * 
19 MAR 0345 188 24. * 
19 MAR 0350 189 23. * 
19 MAR 0355 190 22. * 
19 MAR 0400 191 22. * 
19 MAR 0405 192 21. * 
19 MAR 0410 193 20. * 
19 MAR 0415 194 19. * 
19 MAR 0420 195 19. * 
19 MAR 0425 196 18. ' 
19 MAR 0430 197 17. 
19 MAR 0435 198 17. * 
19 MAR 0440 199 17. * 
19 MAR 0445 200 16. ' 
19 MAR 0450. 201 16. * 
19 MAR 0455 202 15. ' 
19 MAR 0500 203 15. ' 
19 MAR 0505 204 15. * 
19 MAR 0510 205 14. * 
19 MAR 0515 206 14. * 
19 MAR 0520 207 13. * 
19 MAR 0525 208 13. * 
19 MAR 0530 209 12. * 
19 MAR 0535 210 12. 

19 MAR 0540 211 12. * 
19 MAR 0545 212 11. * 
19 MAR 0550 213 11. . * 
19 MAR 0555 214 10. * 
19 MAR 0600 215 10. * 
19 MAR 0605 216 10. 
19 MAR 0610 217 9. * 
19 MAR 0615 218 9. * 
19 MAR 0620 219 9. * 
19 MAR 0625 220 8. * 
19 MAR 0630 221 8. * 
19 MAR 0635 222 8. * 
19 MAR 0640 223 7. * 
19 MAR 0645 224 7. * 
19 MAR 0650 225 7. * 

* 
*tt*t*t***.***t**.t*tt.*t****t**tt 

PEAK FLOU T I M E  MAXIMUM AVERAGE FLOW 

6 - H R  24-HR Z2-HR 24.92-HR 

(CFS)  (HR) 

(CFS)  
962. 5 .E 501. 141. 135. 135. 

( INCHES)  ,061 .069 ,069 ,069 

19 MAR 0925 256 2. 

19 MAR 0930 257 2. 
19 MAR 0935 258 2. 
19 MAR 0940 259 1. 
19 MAR 0945 260 1. 

19 MAR 0950 261 1. 
19 MAR 0955 262 1. 
19 MAR 1000 263 1. 
19 MAR 1005 264 1, 
19 MAR 1010 265 1. 
19 MAR 1015 266 1. 
19 MAR 1020 267 1. 
19 MAR 1025 268 1. 
19 MAR 1030 269 1. 
19 MAR 1035 270 1. 
19 MAR 1040 271 1. 
19 MAR 1045 272 1. 
19 MAR 1050 273 1. 
19 MAR 1055 274 1. 
19 MAR 1100 275 1. 
19 MAR 1105 276 1. 
19 MAR 1110 277 0. 
19 MAR 1115 278 0. 
19 MAR 1120 279 0. 
19 MAR 1125 280 0. 
19 MAR 1130 281 0. 
19 MAR 1135 282 0. 
19 MAR 1140 283 0. 
1 9 M A R  1145 284 0. 
19 MAR 1150 285 0. 

19 MAR 1155 286 0. 
19 WAR 1200 287 0. 
19 MAR 1205 288 0. 
19 MAR 1210 289 0. 
19 MAR 1215 290 0. 

19 MAR 1220 291 0. 
19 MAR 1225 292 0. 

19 MAR 1230 293 0. 
19 MAR 1235 294 0. 
19 MAR 1240 295 0. 
19 MAR 1245 296 0. 

19 MAR 1250 297 0. 
19 MAR 1255 298 0. 
19 MAR 1300 299 0. 
19 MAR 1305 300 0. 

( A C - F T )  249. 279. 279. 279. 

CUMULATIVE AREA = 75.98 SO M I  



*** *.I **. *.* *** **. *** .** *** .*. *.* ... .** .** .*. *** ..* *.. *t* *** .** r*. ..* *** r.. t*. .** *.* .*. ... .*. *** ttt a 
..**.********* . 

112KK * RTEAB * C02F 
* " 
***..******.** 

RWTE CMlBlNEO HYOROGRAPH TO SUB BASIN F 

118 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0. HYOROGRAPH PLOT SCALE 

HYOROGRAPH RWTING OATA 

114 RS STORAGE RWTlNG 
NSTPS 1 NUMBER OF SUBREACHES 

I 
I ITYP FLW TYPE OF INITIAL CONOlTlON 

RSVRIC .OO INITIAL CONOlTlON 
X .OO WRYING R AN0 0 COEFFICIENT 

115 RC NORMAL DEPTH CHANNEL 

AWL .025 LEFT OVERBANK N-VALUE 
ANCH .015 MAIN CHANNEL N-VALUE 

ANR .025 RIGHT OVERBANK N-VALUE 
RLNTH 850. REACH LENGTH 

SEL .0010 ENERGY SLOPE 
ELMAX '105.0 MAX. ELEV. FOR STORAGE/WTFLOU CALCULATION 

CROSS-SECTION OATA 
- - -  LEFT OVERBAYK .-- + - - - - - -  MAlN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANX - - -  

17 RY ELEVATION 105.00 101.00 100.00 102.00 101.00 101.88 101.00 105.00 
16 RX DISTANCE 50.00 150.00 152.00 156.00 158.00 202.00 246.00 250.00 

* t i  

CWPUTEO STORAGE-WTFLOW-ELEVATION OATA 

STORAGE .OO .OO .01 .02 .05 .19 .51 1 .OO 1.62 2.28 

WTFLW .OO .08 .53 1.56 2.41 8.72 30.16 73.17 153.26 261.61 

ELEVATION 100.00 100.26 100.53 100.79 101.05 101.32 101.58 101.84 102.11 102.37 

STORAGE 2.98 3.70 4.47 5.27 6.10 6.97 7.87 8.81 9.79 10.80 
WTFLOU 394.50 551.13 T.31.04 934.00 1159.91 1408.75 1680.58 1975.51 2293.68 2635.29 

ELEVATION 102.63 102.89 103.16 103.42 103.68 103.95 104.21 104.47 104.74 105.00 

*** WARNING *** MWlFlEO PULS RWTING MAY BE NUMERICALLY UNSTABLE FOR WTFLOWS BETWEEN 1409. TO 2635. 

THE RWTEO HYOROGRAPH SHWLO BE EXAMINED FOR OSCILLATIONS OR WTFLWS GREATER THAN PEAK INFLOWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIWE INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

**************.**.t****t***tt"".".*t*********t*""""*""""*"*****t***ttt******t*t"*""""*".""."""".*"."""""*"**""""*".""***"*.***""**" 





18 MAR 1630 53 
18 MAR 1635 54 
18 MAR 1640 55 
18 MAR 1645 56 
18 MAR 1650 57 
18 MAR 1655 58 
18 MAR 1700 59 
18 MAR 1705 60 
18 MAR 1710 61 
18 MAR 1715 62 
18 MAR 1720 63 
18 MAR 1725 64 
18 MAR 1730 65 
18 MAR 1735 66 
18 MAR 1740 67 
18 MAR 1745 68 
18 MAR 1750 69 
18 MAR 1755 70 
18 MAR 1800 71 
18 MAR 1805 72 
18 MAR 1810 TJ 
18 MAR 1815 74 
18 MAR 1820 75 
18 MAR 1825 76 
18 MAR 1830 n 
18 MAR 1835 78 
18 MAR 1840 79 
18 MAR 1845 80 
18 MAR 1850 81 
18 MAR 1855 82 
18 MAR 1900 83 
18 MAR 1905 84 
18 MAR 1910 85 
18 MAR 1915 86 
18 MAR 1920 87 
18 MAR 1925 88 

3 MAR 1930 89 
3 MAR 1935 90 
3 MAR 1940 91 
3 MAR 1945 92 
3 MAR 1950 93 
3 MAR 1955 94 
3 MAR 2000 95 

18 MAR 2005 96 
18 MAR 2010 97 
18 MAR 2015 98 
18 MAR 2020 99 
18 MAR 2025 100 

PEAK FLOW TIME 

101.3 * 19 MAR 0050 153 
101.5 * 19 WAR 0055 154 
101.7 * 19 MAR 0100 155 
102.0 * 19 MAR 0105 156 
102.2 * 19 MAR 0110 157 
102.4 ' 19 WAR 0115 158 
102.6 ' 19 WAR 0120 159 
102.8 ' 19 WAR 0125 160 
102.9 ' 19 MAR 0130 161 
103.0 19 WAR 0135 162 
103.1 ' 19 WAR 0140 163 
103.2 ' 19 WAR 0145 164 
103.2 * 19 WAR 0150 165 
103.2 * 19 MAR 0155 166 
103.2 " 19 WAR 0200 167 
103.1 * 19 WAR 0205 168 
103.3 ' 19 WAR 0210 169 
103.4 ' 19 MAR 0215 170 
103.4 * 19 WAR 0220 171 
103.3 * 19 WAR 0225 172 
103.3 * 19 MAR 0230 173 
103.2 ' 19 MAR 0235 174 
103.2 * 19 MAR 0240 175 
103.2 ' 19 MAR 0245 176 
103.1 * 19 MAR 0250 177 
103.2 ' 19 MAR 0255 178 
103.2 ' 19 MAR 0300 179 
103.2 ' 19 WAR 0305 180 
103.2 * 19 WAR 0310 181 
103.3 ' 19 WAR 0315 182 
103.3 ' 19 MAR 0320 183 
103.3 ' 19 WAR 0325 184 
103.3 ' 19 MAR 0330 185 
103.3 ' 19 WAR 0335 186 
103.2 ' 19 MAR 0340 187 
103.2 ' 19 MAR 0345 188 
103.2 ' 19 WAR 0350 189 
103.1 * 19 WAR 0355 190 
103.1 ' 19 WAR 0400 191 
103.0 * 19 WAR 0405 192 
103.0 * 19 WAR 0410 193 
102.9 ' 19 MAR 0415 194 
102.9 19 WAR 0420 195 
102.9 19 WAR 0425 196 
102.8 ' 19 WAR 0430 197 
102.8 ' 19 MAR 0435 198 
102.7 19 MAR 0440 199 
102.7 * 19 WAR 0445 200 . 

I**t*****t..*****...******I 

(CFS) 
501. 141. 135. 135. 

(INCHES) .061 .069 .069 .069 
(AC-FT) 248. 279. 279. 279. 

101.8 * 19 MAR 0910 253 
101.8 * 19 WAR 0915 254 
101.8 19 MAR 0920 255 
101.7 19 MAR 0925 256 
101.7 * 19 MAR 0930 257 
101.7 ' 19 MAR 0935 258 
101.7 19 MAR 0940 259 
101.7' 19 MAR 0945 260 
101.7 19 MAR 0950 261 
101.7 * 19 MAR 0955 262 
101.7 ' 19 MAR 1000 263 
101.7 * 19 MAR 1005 264 
101.7 ' 19 MAR 1010 265 
101.7 * 19 WAR 1015 266 
101.7 * 19 MAR 1020 267 
101.6 19 WAR 1025 268 
101.6 ' 19 WAR 1030 269 
101.6 * 19 MAR 1035 270 
101.6 ' 19 MAR 1040 271 
101.6 * 19 MAR 1045 272 
101.6 * 19 WAR 1050 273 
101.6 * 19 MAR 1055 274 
101.6 19 nra 1100 275 
101.6 ' 19 MAR 1105 276 
101.6 ' 19 MAR 1110 277 
101.6 ' 19 MAR 1115 278 
101.6 * 19 MAR 1120 279 
101.6 ' 19 WAR 1125 280 
101.6 19 MAR 1130 281 
101.6 19 WAR 1135 282 
101.6 19 WAR 1140 283 
101.6 * 19 WAR 1145 284 
101.6' 19 MAR 1150 285 
101.5 ' 19 MAR 1155 286 
101.5 * 19 WAR 1200 287 
101.5 * 19 MAR 1205 288 
101.5 19 MAR 1210 289 
101.5 ' 19 MAR 1215 290 
101.5 * 19 MAR 1220 291 
101.5 ' 19 WAR 1225 292 
101.5 * 19 WAR 1230 293 
101.5 * 19 MAR 1235 294 
101.5 19 MAR 1240 295 
101.4 ' 19 MAR 1245 296 
101.4 * 19 MAR 1250 297 
101.4 * 19 MAR 1255 298 
101.4 * 19 WAR 1300 299 
101.4 * 19 MAR 1305 300 . 

........................... 



+,":;?: ;. 
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, ,> 
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 7 2 . ~ ~  24.92-HR 

(AC-FT) (HR) 

PEAK STAOE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

(FEET) (HR) 
103.43 5.75 102.75 101.54 101.48 101 .L8  

CUMULATIVE AREA = 75.98 SO M I  

*** *** **. *** at. *** *** *** .*. .*. ..* *** *.* .I. *.* ... .** *.* *.* t*. I*. *I* a*. *** **. *** *tt t*. I*. *.* 

*****..*.... t* 

" * 
1 1 9 K K  * E * 

* * 
********.***** 

SUB-BASIN E 
6-HWR RAINFALL, PATTERN NO. 2.10 WAS USED TO FIND TC R FOR THlS BASIN 

THlS BASIN USED RAINFALL REDUCTION FACTOR OF ,971 
L = 1.32 K b  = .045 A d j .  S t o p e  = 6.9 

1 2 9  KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF DATA 

1 2 4  BA SUBBASIN CHARACTERISTICS 
TAREA . 5 7  SUBBASIN AREA 

PRECIPITATION DATA 

1 8  PB STORM 2.91 BASIN TOTAL PREClPlTATION 

1 8  P I  INCREMENTAL PRECIPITATION PATTERN 
.oo .oo .DO . 0 0  .OD .oo .oo .oo .oo . OD 
.oo .oo .oo . 0 0  .oo .oo .OD .OD .OD .oo 
.oo .oo .oo .oo .OD .oo .oo .OD .oo .oo 
.oo .oo .oo .O1 .Ol .01 .01 .01 .01 .03 
.03 .03 .06 . 0 6  .06  . 0 8  .08  .08  .05 .05 
.05 .02 .02 .02 .O1 .01 .O1 .OO ,110 .OO 
.oo .oo .oo . 0 0  .oo .oo .oo .oo .oo .oo 
.oo .oo 

125 LO GREEN AND AMP1 LOSS RATE 
STRTL .30 STARTING LOSS 

DTH .21 MOISTURE DEFICIT  
P S l F  6.40 VETTING FRONT SUCTION 

XKSAT .13 HYDRAULIC CONDUCTIVITY 



RTlMP 20.00 PERCENT IMPERVIOUS AREA 

126 UC CLARK UNITGRAPH 

T C  1.38 TIME OF CONCENTRATION 
R .90 STORAGE COEFFICIENT 

127 UA ACCUMULATED-AREA VS. TIME, 11 OROINATES 

.O 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
100.0 

UNlT HYDROGRAPH PARAMETERS 
CLARK TC. 1.38 HR. R= .90 HR 

SNYDER TP= .73 HR, CP= .46 

UNlT HYDROGRAPH 
65 END-OF-PERIM ORDINATES 

6. 20. 39. 65. 92. 143. 203. 230. 233. 231. 
226. 219. 210. 200. 190. 180. 170. 157. 143. 130. 
119. 108. 99. 90. 82. 75. 68. 62. 57. 52. 
47. 43. 39. 36. 33. 30. 27. 25. 22. 20. 
19. 17. 16. 14. 13. 12. 11. 10. 9. 8. 
7. 7. 6. 6. 5. 5. 4. 4. 4. 3. 
3. 3. 2. 2. 2. 

HYOROORAPH AT STATION E 

................................................................................................................................... 

OA MOW HRMN OR0 RAIN LOSS EXCESS CWP P t OA MON HRMN OR0 R A I N  LOSS EXCESS CCUP Q 
* 

18 MAR 1210 1 .OO .OO .OO 0. 19 MAR 0040 151 .OO .OO .OO 0. 
18 MAR 1215 2 .O1 .O1 .OO 0. * 19 MAR 0045 152 .OO .OO .OO 0. 
18 MAR 1220 3 .O1 .01 .OO 0. . 19 MAR 0050 153 .OO .OO .OO 0. 
18 MAR 1225 4 .01 .O1 .OO 0. • 19 MAR 0055 154 .OO .OO .OO 0. 
18 MAR 1230 5 .O1 .O1 .OO 0. 19 MAR 0100 155 .OO .OO .OO 0. 
18 MAR 1235 6 .01 .O1 .OO 0. * 19 MAR 0105 156 .OO 0 .OO 0. 
18 MAR 1240 7 .O1 .O1 .OO 1. t 19 MAR 0110 157 .OO .OO .OO 0. 
18 MAR 1245 8 .O1 .O1 .OO 1. t 19 MAR 0115 158 .OO .OO .OO 0. 
18 MAR 1250 9 .01 .O1 .OO 1. 19 MAR 0120 159 .OO .OO .OO 0. 
18 MAR 1255 10 .01 .O1 .OO 2. 19 MAR 0125 160 .OO .OO .OO 0. 
18 MAR 1300 11 .O1 .01 .OO 2. * 19 MAR 0130 161 .OO .OO .OO 0. 
18 MAR 1305 12 .O1 .01 .OO 3. * 19 MAR 0135 162 .OO .OO .OO 0. 
18 MAR 1310 13 .01 .01 .OO 3. 19 MAR 0140 163 .OO .OO .OO 0. 
18 MAR 1315 14 .01 .O1 .OO 3. * 19 MAR 0145 164 .OO .OO .OO 0. 
18 MAR 1320 15 .O1 .O1 .OO 4. * 19 MAR 0150 165 .OO .OO .OO 0. 
18 MAR 1325 16 .O1 .O1 .OO 4. t 19 MAR 0155 166 .OO .OO .00 0. 
18 MAR 1330 17 .O1 .O1 .OO 4. t 19 MAR 0200 167 .OO .OO .00 0. 
18 MAR 1335 18 .O1 .O1 .OO 5. 19 MAR 0205 168 .OO .OO .OO 0. 

18 MAR 1340 19 .O1 .O1 .OO 5. 19 MAR 0210 169 .OO .OO .OO 0. 

18 MAR 1345 20 .01 .O1 .OO 5. * 19 MAR 0215 170 .OO .OO .00 0. 

18 MAR 1350 21 .O1 .O1 .OO 5. * 19 MAR 0220 171 .OO .OO .OO 0. 

18 MAR 1355 22 .O1 .O1 .OO 6. 19 MAR 0225 172 .OO .OO .OO 0. 

18 MAR 1400 23 .O1 .01 .OO 6. a 19MAR0230 173 .OO .OO .OO 0. 

18 MAR 1405 24 .01 .01 .OO 6. * 19 MAR 0235 174 .OO .OO .OO 0. 





18 MAR 1900 83 
18 MAR 1905 84 
18MARl9lO 85 
18 MAR 1915 86 
18 MAR 1920 87 
18 MAR 1925 88 

18 MAR 1930 89 
18 MAR 1935 90 
18 MAR 1940 91 
18 MAR 1945 92 
18 MAR 1950 93 
18 npR 1955 94 
18 MAR ZOO0 95 
18 MAR 2005 96 
18 MAR 2010 97 
18 MAR 2015 98 
18 MAR 2020 99 
18 MAR 2025 100 
18 MAR 2030 101 
18 MAR 2035 102 
18 MAR 2040 103 
18 MAR 2045 104 
18 MAR 2050 105 
18 MAR 2055 106 
18 MAR 2100 107 
18 MAR 2105 108 
18 MAR 2110 109 
18 MAR 2115 110 
18 MAR 2120 111 
18 MAR 2125 112 
18 MAR 2130 113 
18 MAR 2135 114 
18 MAR 2140 115 
18 MAR 2145 116 
18 MAR 2150 117 

18 MAR 2155 118 
18 MAR 2200 119 
18 MAR 2205 120 

18 MAR 2210 121 
18 MAR 2215 122 
18 MAR 2220 123 
18 MR 2225 124 
18 MAR 2230 125 
18 MAR 2235 126 
18 MAR 2240 127 
18 MAR 2245 128 
18 MAR 2250 129 
18 MAR 2255 130 
18 MAR 2300 131 
18 MAR 2305 132 
18 MAR 2310 133 
18 MAR 2315 134 

18 MAR 2320 135 

18 MAR 2325 136 
18 MAR 2330 137 

18 MAR 2335 138 

18 MAR 2340 139 

18 MAR 2345 140 

* 19 MAR 0730 
* 19 MAR 0735 

t 19 MAR 0740 
t 19 MAR 0745 
t 19 MAR 0750 
t 19 MAR 0755 

19 MAR 0800 

t 19 MAR 0805 
t 19 MAR 0810 
• 19 MAR 0815 

19 MAR 0820 
19 WAR 0825 

* 19 WAR 0830 
* 19 MAR 0835 
a 19 MAR 0840 
t 19 MAR 0845 
t 19 WAR 0850 
t 19 MAR 0855 

19 MAR 0900 
a 19 MAR 0905 
* 19 WAR 0910 
* 19 MAR 0915 
t 19 MAR 0920 
t 19 MAR 0925 
t 19 MAR 0930 
* 19 MAR 0935 
a 19 MAR 0940 

t 19 MAR 0945 
* 19 WAR 0950 . 19 WAR 0955 
* 19 MAR 1000 
* 19 MAR 1005 
* 19 MAR 1010 
t 19 MAR 1015 
a 19 MAR 1020 

19 MAR 1025 
e 19 MAR 1030 

* 19 MAR 1035 
" 19 MAR 1040 
t 19 MAR 1045 
" 19 MAR 1050 
• 19 MAR 1055 

* 19 MAR 1100 
• 19 MAR 1105 
t 19 MAR 1110 
a 19 MAR 1115 
* 19 MAR 1120 

t 19 MAR 1125 
" 19 MAR 1130 

* 19 MAR 1135 
a 19 MAR 1140 
* 19 MAR 1145 

• 19 MAR 1150 

t 19 MAR 1155 
* 19 MAR 1200 

t 19 MAR 1205 

t 19 WAR 1210 

t 19 MAR 1215 



la, MAR 2350 141 .00 .00 i,$O, 0. * 19 MAR 1220 291 . .OO .OO .OO 0. 
11:  MAR 2355 142 . .00 '.00 .00 0. t 19 MAR 1225 292 .OO .DO .OO 0. 

19 MAR 0000 143 .OO .OO .OO 0. * 19 MAR 1230 293 .OO .OO .OO 0. 
19  MAR 0005 144 .00 .00 .00 0. * 19 MAR 1235 294 .OO .OO .OO 0. 
19 MAR 0010 145 .00 .00 .00 0. t 19 MAR 1240 295 .OO .OO .OO 0. 

19MAR0015 146 .00 .OO .OO 0. t 19 MAR 1245 296 .OO .OO .OO 0. 
19 MAR 0020 147 .OO .OO .OO 0. t 19 MAR 1250 297 .OO .OO .OO 0. 

19 MAR 0025 148 .00 .OO .OO 0. * 19MAR1255 298 .OO .OO .OO 0. 
19 MAR 0030 149 .OO .OO .OO 0. t 19 MAR 1300 299 .OO .OO .OO 0. 

19 MAR 0035 150 .OO .OO .OO 0. * 19 MAR 1305 300 .OO .OO .OO 0. 
* 

*t****t****t***t**.*****t*t*t**************.***********.*.**************.*,*"*"***..*****.***.**"" 

TOTAL RAINFALL = 2.91, TOTAL LOSS = 1.11, TOTAL EXCESS = 1.81 

PEAK FLOU TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

340. 4.75 108. 28. 27. 27. 
(INCHES) 1.759 1.797 1.797 1.797 

(AC-FT) 54. 55. 55. 55. 

CUMULATIVE AREA = .57 SQ MI 

************** . . 
130 KK RTEE * 

* * 
**.*********** 

RWTE SUB BASIN E THRWGH RESERVOIR TO REMOVE DEVELOPED AREA STORAGE 

137 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH RWTING DATA 

132 RS STORAGE RWTINC 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVR 1 C .OO INITIAL CONDITION 

X .OO WRKINC R AND D COEFFICIENT 

133 SV STORAGE .O 10.0 20.0 30.0 31.5 35.7 40.0 

134 SE ELEVATION 100.00 101.00 102.00 103.00 104.00 104.50 105.00 

135 SO DISCHARGE 0. 0. 0. 0. 0. 1500. 3000. 

136 SE ELEVATION 100.00 101.00 102.00 103.00 104.00 104.50 105.00 



*** 

CWPUTEO STORAGE-WTFLOU-ELEVATION OATA 

STORAGE .Oo 10.00 20.00 30.00 31.47 35.65 40.00 
WTFLOU .OO .OO .OO . 00 .OO 1500.00 3000.00 

ELEVATION 100.00 101.00 102.00 103.00 104.00 104.50 105.00 

*" WARNING *" MODIFIED PULS RWTING MAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETWEEN 0. TO 3000. 

THE RWTEO HYOROGRAPH SHWLO BE EXAMINE0 FOR OSCILLATIONS OR WTFLWS GREATER THAN PEAK INFLOWS. 
T H I S  CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

I HYOROGRAPH AT STATION RTEE 

OA MON HRMN OR0 WTFLW STORAGE 

18 MAR 1210 1 
18 MAR 1215 2 
18 MAR 1220 3 
18 MAR 1225 4 
18 MAR 1230 5 

I 18 MAR 1235 6 

1 18 MAR 1240 7 
I 

18 MAR 1245 8 
18 MAR 1250 9 
18 MAR 1255 10 
18 MAR 1300 11 
18 MAR 1305 12 
18 MAR 1310 13 

18 MAR 1315 14 
18 MAR 1320 15 

8 MAR 1325 16 
3 MAR 1330 17 
3 MAR 1335 18 
3 MAR 1340 19 
3 MAR 1345 20 

3 MAR 1350 21 
8 MAR 1355 22 

18 MAR 1400 23 
18 MAR 1405 24 
18 MAR 1410 25 

18 MAR 1415 26 
18 MAR 1420 27 
18 MAR 1425 28 
18 MAR 1430 29 
18 MAR 1435 30 
18 MAR 1440 31 

18 MAR 1445 32 

18 MAR 1450 33 
18 MAR 1455 34 
18 MAR 1500 35 
18 MAR 1505 36 
18 MAR 1510 37 

I**********t*.*t*t*..ttt**".*t*t*.*t""*"""***, 

t 

STAGE * OA MON HRMN OR0 WTFLOU STORAGE 
* 

100.0 ' 18 MAR 2030 101 12. 31.5 
100.0 * 18 MAR 2035 102 I f .  31.5 
100.0 * 18 MAR 2040 103 10. 31.5 
100.0 18 MAR 2045 104 9. 31.5 
100.0 18 MAR 2050 105 8. 31.5 

100.0 18 MAR 2055 106 7. 31.5 
100.0 * 18 MAR 2100 107 7. 31.5 
100.0 * 18 MAR 2105 108 6. 31.5 
100.0 * 18 MAR 2110 109 5. 31.5 
100.0' 18 MAR 2115 110 4. 31.5 
100.0 * 18 MAR 2120 111 4. 31 .5 

100.0 * 18 MAR 2125 112 3. .31.5 
100.0 ' 18 MAR 2130 113 2. 31.5 
100.0 ' 18 MAR 2135 114 2. 31.5 

100.0 18 MAR 2140 115 1. 31.5 
100.0 * 18 MAR 2145 116 1. 31.5 
100.0 * 18 MAR 2150 117 1. 31.5 

100.0 * 18 MAR 2155 118 1. 31.5 
100.0 * 18 MAR 2200 119 0. 31.5 
100.0 * 18 MAR 2205 120 0. 31.5 
100.0 ' 18 MAR 2210 121 0. 31.5 

100.0 ' 18 MAR 2215 122 0. 31.5 
100.0 * 18 MAR 2220 123 0. 31.5 
100.0 * 18 MAR 2225 124 0. 31.5 
100.0 18 MAR 2230 125 0. 31.5 
100.1 * 18 MAR 2235 126 0. 31.5 

100.1 18 MAR 2240 127 0. 31.5 
100.1 ' 18 MAR 2245 128 0. 31.5 

100.1 * 18 MAR 2250 129 0. . 31.5 
100.1 * 18 MAR 2255 130 0. 31.5 

100.1 * 18 MAR 2300 131 0. 31.5 

100.1 ' 18 MAR 2305 132 0. 31.5 

100.1 * 18 MAR 2310 133 0. 31.5 
100.1 * 18 MAR 2315 134 0. 31.5 
100.1 * 18 MAR 2320 135 0. 31.5 
100.1 ' 18 MAR 2325 136 . 0. 31.5 
100.1 ' 18 MAR 2330 137 0. 31.5 

I**********t*..*t....t-.... 

* 
STAGE * OA MON HRMN OR0 

* . 

104.0 * 19 MAR 0450 201 
104.0 * 19 MAR 0455 202 
104.0 * 19 MAR 0500 203 
104.0 * 19 MAR 0505 204 
104.0 ' 19 MAR 0510 205 
104.0 * 19 MAR 0515 206 

104.0 * 19 MAR 0520 207 
104.0 ' 19 MAR 0525 208 
104.0 * 19 MAR 0530 209 
104.0 ' 19 MAR 0535 210 
104.0 ' 19 MAR 0540 211 
104.0 19 MAR 0545 212 
104.0 19 MAR 0550 213 
104.0 ' 19 MAR 0555 214 
104.0 ' 19 MAR 0600 215 
104.0 19 MAR 0605 216 
104.0 * 19 MAR 0610 217 
104.0 19 MAR 0615 218 
104.0 ' 19 MAR 0620 219 
104.0 * 19 MAR 0625 220 
104.0 * 19 MAR 0630 221 
104.0 * 19 MAR 0635 222 
104.0 ' 19 MAR 0640 223 
104.0 * 19 MAR 0645 224 
104.0 * 19 MAR 0650 225 
104.0 19 MAR 0655 226 
104.0 * 19 MAR 0700 227 
104.0 * 19 MAR 0705 228 
104.0 ' 19 MAR 0710 229 
104.0 * 19 MAR 0715 230 

104.0 ' 19 MAR 0720 231 

104.0 * 19 MAR 0725 232 

104.0 19 MAR 0730 233 
104.0 ' 19 MAR 0735 234 
104.0 * 19 MAR 0740 235 
104.0 ' 19 MAR 0745 236 
104.0 * 19 MAR 0750 237 

STORAGE STAGE 



18 MqR 1519 38 
i s  MAR 1420 39 
18 MAR 1525 40 
18 MAR 1530 41 
18 MAR 1535 42 
18 MAR 1540 43 
18 MAR 1545 44 

18 MAR 1550 45 
18 MAR 1555 46 
18 MAR 1600 47 
18 MAR 1605 48 
18 MAR 1610 49 
18 MAR 1615 50 
18 MAR 1620 51 
18 MAR 1625 52 
18 MAR 1630 53 
18 MAR 1635 54 
18 MAR 1640 55 
18 MAR 1645 56 
18 MAR 1650 57 
18 MAR 1655 58 
18 MAR 1700 59 
18 MAR 1705 60 
18 MAR 1710 61 
18 MAR 1715 62 
18 MAR 1720 63 
18 MAR 1725 64 
18 MAR 1730 65 
18 MAR 1735 66 
18 MAR 1740 67 
18 MAR 1745 68 

18 MAR 1750 69 
18 MAR 1755 70 
18 MAR 1800 71 
18 MAR 1805 72 
1 8 M A R  1810 73 
18 MAR 1815 74 
18 MAR 1820 75 
18 MAR 1825 76 
18 MAR 1830 77 
18 MAR 1835 78 
18 MAR 1840 79 

18 MAR 1845 80 
18 MAR 1850 81 
18 MAR 1855 82 
18 MAR 1900 83 
18 MAR 1905 84 
18 MAR 1910 85 
18 MAR 1915 86 
18 MAR 1920 87 
18 MAR 1925 88 
18 MAR 1930 89 
18 MAR 1935 90 
18 MAR 1940 91 

18 MAR 1945 92 
18 MAR 1950 93 

18 MAR 1955 94 

18 MAR 2000 95 

100.j 18 MAR 2335 138 
I 

'100.1 18 MAR 2340 139 
100.1 ' 18 MAR 2345 140 
100.1 ' 18 MAR 2350 141 
100.1 * 18 MAR 2355 142 
100.1 ' 19 MAR 0000 143 
100.2 * 19 MAR 0005 144 
100.2 ' 19 MAR 0010 145 
100.2 * 19 MAR 0015 146 
100.2 * 19 MAR 0020 147 
100.3 * 19 MAR 0025 148 
100.3 ' 19 MAR 0030 149 
100.4 * 19 MAR 0035 150 
100.5 ' 19 MAR 0040 151 
100.6 * 19 MAR 0045 152 
100.8 * 19 MAR 0050 153 
101.0 19 MAR 0055 154 
101.2 ' 19 MAR 0100 155 
101.4 * 19 MAR 0105 156 
101.6 * 19 MAR 0110 157 
101.8 19 MAR 0115 158 
102.1 * 19 MAR 0120 159 

102.3 * 19 MAR 0125 160 
102.5 ' 19 MAR 0130 161 
102.7 * 19 MAR 0135 162 
102.9 19 MAR 0140 163 

104.0 19 MAR 0145 164 
104.1 * 19 MAR 0150 165 
104.1 19 MAR 0155 166 
104.1 * 19 MAR 0200 167 
104.1 ' 19 MAR 0205 168 
104.1 ' 19 MAR 0210 169 

104.1 19 MAR 0215 170 
104.1 19 MAR 0220 171 
104.1 ' 19 MAR 0225 172 
104.0 * 19 MAR 0230 173 
104.0 ' 19 MAR 0235 174 
104.0 ' 19 MAR 0240 175 
104.0 19 MAR 0245 176 
104.0 * 19 MAR 0250 177 
104.0 " 19 MAR 0255 178 

104.0 * 19 MAR 0300 179 
104.0 ' 19 MAR 0305 180 
104.0 * 19 MAR 0310 181 
104.0 * 19 MAR 0315 182 
104.0 * 19 MAR 0320 183 
104.0 ' 19 MAR 0325 184 
104.0 ' 19 MAR 0330 185 
104.0 ' 19 MAR 0335 186 
104.0 * 19 MAR 0340 187 
104.0 '. 19 MAR 0345 188 
104.0 ' 19 MAR 0350 189 
104.0 19 MAR 0355 190 

104.0 * 19 MAR 0400 191 
104.0 ' 19 MAR 0405 192 
104.0 * 19 MAR 0410 193 

104.0 ' 19 MAR 0415 194 

104.0 * 19 MAR 0420 195 

104.0 * 19 MAR 0755 238 

104.0 * 19 MAR 0800 239 
104.0 ' 19 MAR 0805 240 
104.0 ' 19 MAR 0810 241 
104.0 19 MAR 0815 242 

104.0 * 19 MAR 0820 243 
104.0 * 19 MAR 0825 244 
104.0 * 19 MAR 0830 245 
104.0 ' 19 MAR 0835 246 
104.0 * 19 MAR 0840 247 
104.0 ' 19 MAR 0845 248 
104.0 * 19 MAR 0850 249 
104.0 * 19 MAR 0855 250 
104.0 * 19 MAR 0900 251 
104.0 ' 19 MAR 0905 252 
104.0 * 19 MAR 0910 253 
104.0 * 19 MAR 0915 254 
104.0 * 19 MAR 0920 255 
104.0 * 19 MAR 0925 256 
104.0 ' 19 MAR 0930 257 
104.0 * 19 MAR 0935 258 
104.0 * 19 MAR 0940 259 
104.0 * 19 MAR 0945 260 
104.0 ' 19 MAR 0950 261 
104.0 ' 19 MAR 0955 262 
104.0 * 19 MAR 1000 263 
104.0 * 19 MAR 1005 264 
104.0 * 19 MAR 1010 265 
104.0 * 19 MAR 1015 266 
104.0 * 19 MAR 1020 267 
104.0 * 19 MAR 1025 268 
104.0 * 19 MAR 1030 269 
104.0 * 19 MAR 1035 270 
104.0 19 MAR 1040 271 
104.0 * 19 MAR 1045 272 
104.0 * 19 MAR 1050 273 
104.0 * 19 MAR 1055 274 

104.0 ' 19 MAR 1100 275 
104.0 ' 19 MAR 1105 276 
104.0 * 19 MAR 1110 277 
104.0 * 19 MAR 1115 278 

104.0 19 MAR 1120 279 
104.0 ' 19 MAR 1125 280 

104.0 19 MAR 1130 281 
104.0 19 MAR 1135 282 
104.0 ' 19 MAR 1140 283 
104.0 * 19 MAR 1145 284 
104.0 * 19 MAR 1150 285 
104.0 * 19 MAR 1155 286 
104.0 * 19 MAR 1200 287 
104.0 * 19 MAR 1205 288 
104.0 ' 19 MAR 1210 289 
104.0 * 19 MAR 1215 290 

104.0 ' 19 MAR 1220 291 

104.0 * 19 MAR 1225 292 
104.0 * 19 MAR 1230 293 

104.0 * 19 MAR 1235 294 

104.0 * 19 MAR 1240 295 



18 MAR 2005 96 18. 31.5 104.0 * 19 MAR 0425 196 0. 31.5 104.0 ' 19 MAR 1245 296 0. 31.5 104.0 
18 MAR 2010 9 7  17. 31.5 104.0 * 19 MAR 0430 197 0. 31.5 104.0 * 19 WAR 1250 297 0. 31.5 104.0 
18 MAR 2015 9 8  15. 31.5 104.0 ' 19 MAR 0435 198 0 31.5 104.0 19  MAR 1255 298 0. 31.5 104.0 
18 MAR 2020 9 9  14. 31.5 104.0 ' 19 MAR 0440 199 0. 31.5 104.0 * 19  MAR 1300 299 0. 31.5 104.0 
18 MAR 2025 100 13. 31.5 104.0 * 19 MAR 0445 200 0. 31.5 104.0 * 19  MAR 1305 300 0. 31.5 104.0 

t * 
*** ................................................................................................................................ 

PEAK FLOU 

(CFS) 

300. 

PEAK STORAGE 

PEAK STAGE 

(FEET) 
104.10 

TlME 

(HR) 

5.33 

TlME 

TlME 

(CFS) 
47. 

(INCHES) .766 
(AC-FT) 23. 

6-HR 

104.02 

CUMULATIVE AREA = 

*.****.**.**** 
t 

38 KK * REWE * 
" t 

.**.*.*.***.** 
DIVERT FLOU TO AGUA FRlA RIVER 
FOR MOOELING PURPOSES YE NEED DIVERSION FLOU AT THOIIAS RO 
AND 115TH (SWTH) TO ACT AS MAINSTREAM. 

145 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 
lPLOT 0 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT SCALE 

DT DIVERSION 
ISTAD DVRTE DIVERSION HYDROGRAPH lOENTlFlCATlON 

DQ DIVERTED FLOU .OO 11.59 25.84 46.59 85.38 139.94 171.07 204.60 240.47 



D I V E R S I O N  HYOROGRAPH OVRTE 

OA MON HRMN 

18 MAR 1210 
18 MAR 1215 
18 MAR 1220 
18 MAR 1225 
18 MAR 1230 
18 MAR 1235 
18 MAR 1240 
18 MAR 1245 
18 MAR 1250 
18 MAR 1255 
18 MAR 1300 

18 MAR 1305 
18 MAR 1310 
18 MAR 1315 
18 MAR 1320 

18 MAR 1325 
18 MAR 1330 
18 MAR 1335 
18 MAR 1340 
18 MAR 1345 
18 MAR 1350 

t 

OR0 FLOU * . 
1 0. * 
2 0. * 
3 0. * 
4 0. * 
5 0. * 
6 0. * 
7 0. * 
8 0. * 
9 0. * 

10 0. * 
11 0. * 
12 0. * 
13 0. * 
14 0. * 
15 0. * 
16 0. * 
17 0. * 
18 0. + 

19 0. * 
20 0. + 

21 0. * 
18 MAR 1355 22 0. * 
18 MAR 1400 23 0. * 
18 MAR 1405 24 0. * 
18 MAR 1410 

18 MAR 1415 
18 MAR 1420 
18 MAR 1425 
18 MAR 1430 
18 MAR 1435 
18 MAR 1440 
18 MAR 1445 
18 MAR 1450 
18 MAR 1455 
18 MAR 1500 
18 MAR 1505 
18 MAR 1510 
18 MAR 1515 
18 MAR 1520 
18 MAR 1525 
18 MAR 1530 
18 MAR 1535 
18 MAR 1540 
18 MAR 1545 
18 MAR 1550 
18 MAR 1555 
18 MAR 1600 
18 MAR 1605 48 0. * 
18 MAR 1610 49 0. * 
18 MAR 1615 50 0. * 
18 MAR 1620 51 0. * 

18 MAR 1825 76 
18 MAR 1830 77 
18 MAR 1835 78 
18 MAR 1840 79 
18 MAR 1845 80 
18 MAR 1850 81 
18 MAR 1855 82 
18 MAR 1900 83 
18 MAR 1905 84 
18 MAR 1910 85 
18 MAR 1915 86 
18 MAR 1920 87 
18 MAR 1925 88 
18 MAR 1930 89 
18 MAR 1935 90 

18 MAR 1940 91 
18 MAR 1945 92 
18 MAR 1950 93 
18 MAR 1955 94 
18 MAR 2000 95 
18 MAR 2005 96 
18MAR2010 97 
18 UAR 2015 98 
18 MAR 2020 99 
18 MAR 2025 100 
18 MAR 2030 101 
18 MAR 2035 102 
18 MAR 2040 103 
18 MAR 2045 104 
18 MAR 2050 105 

18 MAR 2055 106 
18 MAR 2100 107 
18 MAR 2105 108 
18 MAR 2110 109 
18 MAR 2115 110 
18 MAR 2120 111 
18 MAR 2125 112 
18 MAR 2130 113 
18 MAR 2135 114 
18 MAR 2140 115 
18 MAR 2145 116 

18 MAR 2150 117 
18 MAR 2155 118 
18 MAR 2200 119 
18 MAR 2205 120 
18 MAR 2210 121 

18 MAR 2215 122 
18 MAR 2220 123 
18 MAR 2225 124 
18 MAR 2230 125 

18 MAR 2235 126 

FLOU OA MON HRMN OR0 

19 MAR 0040 151 
19 MAR 0045 152 
19 MAR 0050 153 
19 MAR 0055 154 
19 MAR 0100 155 

19 MAR 0105 156 
19 MAR 0110 157 
19 MAR 0115 158 
19 MAR 0120 159 
19 MAR 0125 160 
19 MAR 0130 161 
19 MAR 0135 162 
19 MAR 0140 163 
19 MAR 0145 164 
19 MAR 0150 165 
19 MAR 0155 166 

19 MAR 0200 167 
19 MAR 0205 168 
19 MAR 0210 169 
19 MAR 0215 170 
19 MAR 0220 171 
19 MAR 0225 172 
19 MAR 0230 173 
19 MAR 0235 174 
19 MAR 0240 175 

19 MAR 0245 176 
19 MAR 0250 177 
19 MAR 0255 178 
19 MAR 0300 179 
19 MAR 0305 180 

19 MAR 0310 181 
19 MAR 0315 182 
19 MAR 0320 183 
19 MAR 0325 184 
19 MAR 0330 185 
19 MAR 0335 186 
19 MAR 0340 187 
19 MAR 0345 188 
19 MAR 0350 189 
19 MAR 0355 190 

19 MAR 0400 191 
19 MAR 0405 192 
19 MAR 0410 193 
19 MAR 0415 194 
19 MAR 0420 195 
19 MAR 0425 196 
19 MAR 0430 197 

19 MAR 0435 198 
19 MAR 0440 199 
19 MAR 0445 200 

19 MAR 0450 201 

FLOU DA MOM HRMN ORD F L W  

19 MAR 0655 226 0. 
19 MAR 0700 227 0. 
19 WAR 0705 228 0. 
19 MAR 0710 229 0. 
19 MAR 0715 230 0. 
19 MAR 0720 231 0. 
19 MAR 0725 232 0. 
19 MAR 0730 233 0. 
19 MAR 0735 234 0. 
19 MAR 0740 235 0. 
19 MAR 0745 236 0. 

19 MAR 0750 237 0. 
19 MAR 0755 238 0. 
19 MAR 0800 239 0. 
19 MAR 0805 240 0. 
19 MAR 0810 241 0. 
19 MAR 0815 242 0. 
19 MAR 0820 243 0. 
19 MAR 0825 244 0. 
19 MAR 0830 245 0. 
19 MAR 0835 246 0. 
19 MAR 0840 247 0. 
19 MAR 0845 248 0. 
19 MAR 0850 249 0. 
19 MAR 0855 250 0. 
19 MAR 0900 251 0. 
19 MAR 0905 252 0. 

19 MAR 0910 253 0. 
19 MAR 0915 254 0. 
19 MAR 0920 255 0. 
19 MAR 0925 256 0. 
19 MAR 0930 257 0. 
19 MAR 0935 258 0. 
19 MAR 0940 259 0. 
19 MAR 0945 260 0. 
19 MAR 0950 261 0. 

19 MAR 0955 262 0. 
19 MAR 1000 263 0. 
19 MAR 1005 264 0. 
19 MAR 1010 265 0. 
19 MAR 1015 266 0. 
19 MAR 1020 267 0. 

19 MAR 1025 268 0. 
19 MAR 1030 269 0. 
19 MAR 1035 270 0. 
19 MAR 1040 271 0. 

19 MAR 1045 272 0. 
19 MAR 1050 273 0. 
19 MAR 1055 274 0. 
19 MAR 1100 275 0. 

19 MAR 1105 276 0. 



18 MAR 1625 52 0. * 18MAR2240 127 0. * 19 MAR 0455 202 0. 19 MAR 1110 277 0. 
18 MAR 1630 53 0. * 18 MAR 2245 128 0. 19 MAR 0500 203 0. * 19 MAR 1115 278 0. 
18 MAR 1635 54 0. * 18 MAR 2250 129 0. * 19 MAR 0505 204 0. * 19 MAR 1120 279 0. 
18 MAR 1640 55 0. * 18 MAR 2255 130 0. ' 19 MAR 0510 205 0. * 19MAR1125 280 0. 
18 MAR 1645 56 0. * 18 MAR 2300 131 0. 19 MAR 0515 206 0. 19MAR 1130 281 0. 
18 MAR 1650 57 0. * 18 MAR 2305 132 0. * 19 MAR 0520 207 0. 19 MAR 1135 282 0. 

18 MAR 1655 58 0. * 18 MAR 2310 133 0. * 19 MAR 0525 208 0. * 19 MAR 1140 283 0. 
18 MAR 1700 59 0. * 18 MAR 2315 134 0. * 19 MAR 0530 209 0. * 19 MAR 1145 284 0. 
18 MAR 1705 60 0. * 18 MAR 2320 135 0. * 19 MAR 0535 210 0. * 19MAR 1150 285 0 .  
18 MAR 1710 61 0. * 18 MAR 2325 136 0. * 19 MAR 0540 211 0. * 19MAR1155 286 0. 
18 MAR 1715 62 0. 18 MAR 2330 137 0. * 19 MAR 0545 212 0. * 19MARl2OO 287 0. 
18 MAR 1720 63 0. * 18 MAR 2335 138 0. * 19 MAR 0550 213 0. * 19 MAR 1205 288 0. 
18 MAR 1725 64 2. * 18 MAR 2340 139 0. * 19 MAR 0555 214 0. * 19 MAR 1210 289 0. 
18 MAR 1730 65 192. ' 18 MAR 2345 140 0. * 19 MAR 0600 215 0. * 19 MAR 1215 290 0. 
18 MAR 1735 66 160. ' 18 MAR 2350 141 0. 19 MAR 0605 216 0. * 19 MAR 1220 291 0. 
18 MAR 1740 67 151. * 18 MAR 2355 142 0. * 19 MAR 0610 217 0. * 19 MAR 1225 292 0. 
18 MAR 1745 68 140. * 19 MAR 0000 143 0. 19 MAR 0615 218 0. . 19MAR 1230 293 0. 
18 MAR 1750 69 130. ' 19 MAR 0005 144 0. * 19 MAR 0620 219 0. * 19 MAR 1235 294 0. 
18 MAR 1755 70 120. ' 19 MAR 0010 145 0. * 19 MAR 0625 220 0. * 19 MAR 1240 295 0. 
18 MAR 1800 71 111. ' 19 MAR 0015 146 0. * 19 MAR 0630 221 0. * 19 MAR 1245 296 0. 
18 MAR 1805 72 102. ' 19MAROO20 147 0. * 19 MAR 0635 222 0. * 19 MAR 1250 297 0. 
18 MAR 1810 73 94. 19 MAR 0025 148 0. * 19 MAR 0640 223 0. * 19 MAR 1255 298 0. 
18 MAR 1815 74 87. * 19 MAR 0030 149 0. 19 MAR 0645 224 0. 19 MAR 1300 2W 0. 
18 MAR 1820 75 80. * 19 MAR 0035 150 0. 19 MAR 0650 225 0. * 19 MAR 1305 300 0. . t t 

*************t.*.**********ttt*t**t*t*..*ttt"*t*t*******t***tt******.*t**"*t****t*tt*********.*****.*************."."".**.""".****. 

PEAK FLW TIME 

(CFS) (HR)  

(CFS) 

192. 5.33 33. 8. 8. 8. 
(INCHES) .528 .528 .528 ,528 

(AC-FT) 16. 16. 16. 16. 

CUMULATIVE AREA = .57 SQ M I  

HYDROGRAPH AT STATION REME 

................................................................................................................................. 

" " * 
OA MON HRMN ORD FLW * OA MON HRMN ORD FLW * OA MON HRMN ORD FLW * DA MON HRMN ORD FLW 

* * 
18 MAR 1210 1 0. * 18MAR1825 76 38. * 19 MAR 0040 151 0. * 19 MAR 0655 226 0. 

18 MAR 1215 2 0. * 18 MAR 1830 77 34. * 19 MAR 0045 152 0. * 19 MAR 0700 227 0. 

18 MAR 1220 3 0. 18MAR1835 78 31. * 19 MAR 0050 153 0. 19 MAR 0705 228 0. 

18 MAR 1225 4 0. 18 MAR 1840 79 28. 19 MAR 0055 154 0. * 19 MAR 0710 229 0. 

18 MAR 1230 5 0. * 18 MAR 1845 80 25. * 19 MAR 0100 155 0. * 19 MAR 0715 230 0. 

18 MAR 1235 6 0. * 18MAR1850 81 23. * 19 MAR 0105 156 0. * 19 MAR 0720 231 0. 

18 MAR 1240 7 0. * 18MAR1855 82 20. * 19 MAR 0110 157 0. * 19 MAR 0725 232 0. 

18MAR1245 8 0. * 18 MAR 1900 83 18. 19 MAR 0115 158 0. * 19 MAR 0730 233 0. 

18 MAR 1250 9 0. * 18 MAR 1905 04 15. ' 19 MAR 0120 159 0. 19 MAR 0735 234 0. 

18MAR1255 10 0. * 18 MAR 1910 85 13. * 19 MAR 0125 160 0. * 19 MAR 0740 235 0. 

18 MAR 1300 11 0. ' 18 MAR 1915 86 11. ' 19 MAR 0130 161 0. 19 MAR 0745 236 0. 

18 MAR 1305 12 0. 18 MAR 1920 87 9. 19 MAR 0135 162 0. * 19 MAR 0750 237 0. 



18 MAR 1310 13 

18 MAR 1315. '14 
18 MAR 1320 15 
18 MAR 1325 16 
18 MAR 1330 17 
18 MAR 1335 18 
18 MAR 1340 19 
18 MAR 1345 20 
18 MAR 1350 21 

18 MAR 1355 22 
18 MAR 1400 23 

18 MAR 1405 24 
18 MAR 1410 25 
18 MAR 1415 26 
18 MAR 1420 27 
18 MAR 1425 28 
18 MAR 1430 29 
18 MAR 1435 30 
18 MAR 1440 31 
18 MAR 1445 32 
18 MAR 1450 33 
18 MAR 1455 34 

18 MAR 1500 35 
18 MAR 1505 36 
18 MAR 1510 37 
18 MAR 1515 38 
18 MAR 1520 39 
18 MAR 1525 40 
18 MAR 1530 41 
18 MAR 1535 42 
18 MAR 1540 43 
18 MAR 1545 44 
18 MAR 1550 45 
18 MAR 1555 46 
18 MAR 1600 47 
18 MAR 1605 48 
18 MAR 1610 49 
18 MAR 1615 50 

18 MAR 1620 51 
18 MAR 1625 52 
18 MAR 1630 53 
18 MAR 1635 54 

18 MAR 1640 55 
18 MAR 1645 56 
18 MAR 1650 57 
18 MAR 1655 58 
18 MAR 1700 59 
18 MAR 1705 60 
18 MAR 1710 61 
18 MAR 1715 62 
18 MAR 1720 63 
18 MAR 1725 64 

18 MAR 1730 65 

18 MAR 1735 66 
18 MAR 1740 67 

18 MAR 1745 68 
18 MAR 1750 69 

18 MAR 1755 70 

0,. *, 18 MAR 1925 88 
0 .  * 18:MAR 1930 ' i 8 9  

0. ' 18 MAR 1935 90 
0. 18 MAR 1940 91 

0. * 18 MAR 1945 92 
0. * 18MAR1950 93 
0. * 18 MAR 1955 94 

0. * 18 MAR ZOO0 95 
0. 18 MAR 2005 96 
0. * 18 MAR 2010 97 
0. 18 MAR 2015 98 

0. * 18 MAR 2020 99 
0. * 18 MAR 2025 100 
0. * 18MAR2030 101 
0. * 18 MAR 2035 1 0 2  
0. * 18 MAR 2040 103 
0. 18MAR2045 104 
0. 18 MAR 2050 105 
0. * 18 MAR 2055 106 
0. 18 MAR 2100 107 
0. * 18 MAR 2105 108 
0. * 18 MAR 2110 109 
0. * 18 MAR 2115 110 

0. * 18 MAR 2120 111 
0. * 18 MAR 2125 112 
0. * 18 MAR 2130 113 
0. 18 MAR 2135 114 
0. * 18 MAR 2140 115 
0. 18 MAR 2145 116 
0. * 18 MAR 2150 117 
0. * 18 MAR 2155 118 
0. 18 MAR 2200 119 
0. * 18 MAR 2205 120 
0. 18 MAR 2210 121 
0. * 18 MAR 2215 122 
0. * 18 MAR 2220 123 
0. 18 MAR 2225 124 

0. * 18 MAR 2230 125 
0. * 18 MAR 2235 126 

0. * 18 MAR 2240 127 
0. * 18 MAR 2245 128 

0. * 18 MAR 2250 129 
0. * 18 MAR 2255 130 
o. * i s  MAR 2300 131 

0. * 18 MAR 2305 132 
0. 18 MAR 2310 133 
0. * 18 MAR 2315 134 

0. * 18 MAR 2320 135 
0. * 18 MAR 2325 136 
0. 18 MAR 2330 137 
0. * 18 MAR 2335 138 
0. * 18 MAR 2340 139 

108. * 18 MAR 2345 140 

89. * 18 MAR 2350 141 

84. 18 MAR 23'55 142 

77. * 19 MAR 0000 143 

71. * 19 MAR 0005 144 

65, * 19 MAR 0010 145 

8. * 19 MAR 0140 163 

6. * 19 MAR 0145 164 
5. 19 MAR 0150 165 
4. 19 MAR 0155 166 
3. 19 MAR 0200 167 
3. * 19 MAR 0205 168 
2. * 19 MAR 0210 169 

2. 19 MAR 0215 170 
1. * 19 MAR 0220 171 
1. 19 MAR 0225 172 
1. * 19 MAR 0230 173 

1. * 19 MAR 0235 174 
0. * 19 MAR 0240 175 
0. 19MAR0245 176 
0. * 19 MAR 0250 177 
0. 19 MAR 0255 178 
0. 19 MAR 0300 179 
0. * 19 MAR 0305 180 
0. * 19 MAR 0310 181 
0. 19 MAR 0315 182 
0. 19 MAR 0320 183 
0. 19MAR0325 184 
0. 19 MAR 0330 185 
0. 19 MAR 0335 186 
0. * 19 MAR 0340 187 
0. * 19 MAR 0345 188 
0. 19 MAR 0350 189 
0. * 19 MAR 0355 190 
0. 19 MAR 0400 191 
0. * 19 MAR 0405 192 
0. * 19 MAR 0410 193 
0. 19 MAR 0415 194 
0. * 19 MAR 0420 195 
0. 19 MAR 0425 196 
0. 19 MAR 0430 197 
0. * 19MAR0435 198 
0. 19MAR0440 199 
0. 19 MAR 0445 200 
0. 19 MAR 0450 201 

0. 19 MAR 0455 202 
0. * 19 MAR 0500 203 
0. * 19 MAR 0505 204 

0. * 19 MAR 0510 205 
0. * 19 MAR 0515 206 
0. 19 MAR 0520 207 
0. 19 MAR 0525 208 
0. * 19 MAR 0530 209 
0. 19 MAR 0535 210 
0. 19 MAR 0540 211 
0. 19 MAR 0545 212 
0. 19 MAR 0550 213 
0. 19 MAR 0555 214 

0. 19MAR0600 215 

0. * 19 MAR 0605 216 
0. * 19 MAR 0610 217 

0. * 19 MAR 0615 218 

0. 19 MAR 0620 219 

0. * 19 MAR 0625 220 

19 MAR 0755 238 0. 

19 MAR 0800 239 0. 
19 MAR 0805 240 0. 
19 MAR 0810 241 0. 
19 MAR 0815 242 0. 
19 MAR 0820 243 0. 
19 MAR 0825 244 0. 
19 MAR 0830 245 0. 
19 MAR 0835 246 0. 
19 MAR 0840 247 0. 
19 MAR 0845 248 0. 
19 MAR 0850 249 0. 

19 MAR 0855 250 0. 
19 MAR 0900 251 0. 
19 MAR 0905 252 0. 
19 MAR 0910 253 0. 
19 MAR 0915 254 0. 
19 MAR 0920 255 0. 
19 MAR 0925 256 0. 
19 MAR 0930 257 0. 
19 MAR 0935 258 0. 
19 MAR 0940 259 0. 
19 MAR 0945 260 0. 
19 MAR 0950 261 0. 
19 MAR 0955 262 0. 
19 MAR 1000 263 0. 
19 MAR 1005 264 0. 
19 MAR 1010 265 0. 
19 MAR 1015 266 0. 
19 MAR 1020 267 0. 
19 MAR 1025 268 0. 
19 MAR 1030 269 0. 
19 MAR 1035 270 0. 
19 MAR 1040 271 0. 
19 MAR 1045 272 0. 
19 MAR 1050 273 0. 
19 MAR 1055 274 0. 
19 MAR 1100 275 0. 
19 MAR 1105 276 0. 

19 MAR 1110 277 0. 
19 MAR 1115 278 0. 
19 MAR 1120 279 0. 
19 MAR 1125 280 0. 
19 MAR 1130 281 0. 
19 MAR 1135 282 0. 
19 MAR 1140 283 0. 
19 MAR 1145 284 0. 
19 MAR 1150 285 0. 
19 MAR 1155 286 0. 
19 MAR 1200 287 0. 
19 MAR 1205 288 0. 
19 MAR 1210 289 0. 
19 MAR 1215 290 0. 

19 MAR 1220 291 0. 
19 MAR 1225 292 0. 

19 MAR 1230 293 0. 
19 MAR 1235 294 0. 

19 MAR 1240 295 0. 



MAR 1800 71 60. * 19 MAR 0015 146 0. * 19 MAR 0630 221 0. 19  MAR 1245 296 0. 

MAR 1805 72 55, * 19 MAR 0020 147 0. * 19 MAR 0635 222 0. 19 MAR 1250 297 0. 
MAR 1810 73 50. * 19 MAR 0025 148 0. * 19 MAR 0640 223 0. 19 MAR 1255 298 0. 

MAR 1815 74 46. * 19  MAR 0030 149 0. * 19 MAR 0645 224 0. 19 MAR 1300 299 0. 
MAR 1820 75 42. 19 WAR 0035 150 0. 19 MAR 0650 225 0. 19  MAR 1305 300 0. 

* * * 

PEAK FLOU TIME MAXIWM AVERAGE FLW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 

(CFS) 
108. 5.33 15. 4. 4. 4. 

(INCHES) .237 .237 .237 ,237 

(AC-FT) 7. 7. 7. 7. 

CUMULATIVE AREA = .57 SO MI 

****.********* 
* * 

146 KK * RTEE2 * F 
* * 
************** 

RWTE HYOROGRAPH TO SUB BASIN F 

152 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 

QSCAL 0. HYDROGRAPH PLOT SCALE 

I 
I 
I 

HYOROGRAPH RWTING OATA 

$8 RS STORAGE RWTING 

NSTPS 4 NUMBER OF SUBREACHES 
lTYP FLOU TYPE OF INITIAL CONDITION 

RSVRlC .OO INITIAL CONOlTlON 
X .OO WRKING R AND D COEFFICIENT 

149 RC NORUAL DEPTH CHANNEL 
ANL .025 LEFT OVERBANK N-VALUE 

ANCH .015 MAIN CHANNEL N-VALUE 

ANR .025 RIGHT OVERBANK N-VALUE 
RLNTH 5300. REACH LENGTH 

SEL ,0015 ENERGY SLOPE 
ELMAX 103.0 MAX. ELEV. FOR STORAGEIWTFLOV CALCULATION 

CROSS-SECTION OATA 
- - -  LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

151 RY ELEVATION 102.00 101.00 100.00 102.00 101.00 101.54 101.00 103.00 
150 RX OISTANCE 100.00 150.00 152.00 156.00 158.00 185.00 212.00 216.00 





18 MAR 1520 39 
18 MAR 1525 40 
18 MAR 1530 41 
18 MAR 1535 42 
18 MAR 1540 43 
18 MAR 1545 44 
18 MAR 1550 45 

18 MAR 1555 46 

18 MAR 1600 47 
18 MAR 1605 48 
18 MAR 1610 49 
18 MAR 1615 50 
18 MAR 1620 51 
18 MAR 1625 52 
18 MAR 1630 53 
18 MAR 1635 54 
18 MAR 1640 55 
18 MAR 1645 56 

18 MAR 1650 57 
18 MAR 1655 58 
18 MAR 1700 59 
18 MAR 1705 60 
18 MAR 1710 61 
18 MAR 1715 62 
18 MAR 1720 63 
18 MAR 1725 64 
18 MAR 1730 65 
18 MAR 1735 66 
18 MAR 1740 67 
18 MAR 1745 68 
18 MAR 1750 69 
18 MAR 1755 70 
18 MAR 1800 71 
18 MAR 1805 72 

18 MAR 1810 73 
18 MAR 1815 74 
'8 MAR 1820 75 
8 MAR 1825 76 
8 MAR 1830 77 
8 MAR 1835 78 
8 MAR 1840 79 
8 MAR 1845 80 
8 MAR 1850 81 
18 MAR 1855 82 
18 MAR 1900 83 
18 MAR 1905 84 
18 MAR 1910 85 
18 MAR 1915 86 

18 MAR 1920 87 
18 MAR 1925 88 
18 MAR 1930 89 
18 MAR 1935 PO 

18 MAR 1940 91 
18 MAR 1945 92 

18 MAR 1950 93 
18 MAR 1955 94 

18 MAR 2000 95 
18 MAR 2005 96 

100.0 * 18 MAR 2340 139 

100.0 * 18 MAR 2345 140 
100.0 * 18 MAR 2350 141 
100.0 * 18 MAR 2355 142 
100.0 ' 19 MAR 0000 143 

100.0 * 19 MAR 0005 144 
100.0 * 19 MAR 0010 145 
100.0 19 MAR 0015 146 

100.0 * 19 MAR 0020 147 
100.0 * 19 MAR 0025 148 
100.0 ' 19 WAR 0030 149 
100.0 * 19 MAR 0035 150 
100.0 * 19 MAR 0040 151 
100.0 ' 19 MAR 0045 152 

100.0 * 19 WAR 0050 153 
100.0 * 19 MAR 0055 154 
100.0 ' 19 MAR 0100 155 
100.0 * 19 MAR 0105 156 

100.0 ' 19 MAR 0110 157 
100.0 ' 19 WAR 0115 158 

100.0 * 19 MAR 0120 159 
100.0 ' 19 MAR 0125 160 
100.0 * 19 WAR 0130 161 
100.0 * 19 MAR 0135 162 
100.0 * 19 MAR 0140 163 
100.0 ' 19 MAR 0145 164 
100.0 * 19 MAR 0150 165 
100.3 * 19 MAR 0155 166 
100.5 ' 19 MAR 0200 167 
100.8 * 19 MAR 0205 168 
101.1 * 19 MAR 0210 169 
101.2 * 19 MAR 0215 170 
101.3 * 19 MAR 0220 171 
101.4 ' 19 MAR 0225 172 

101.5 * 19 MAR 0230 173 
101.5 ' 19 MAR 0235 174 
101.6 ' 19 MAR 0240 175 
101.6 ' 19 MAR 0245 176 
101.6 * 19 MAR 0250 in 
101.6 ' 19 MAR 0255 178 
101.6 * 19 MAR 0300 179 
101.6 * 19 MAR 0305 180 
101.6 19 MAR 0310 181 
101.6 ' 19 MAR 0315 182 
101.6 * 19 MAR 0320 183 
101.6 * 19 MAR 0325 184 
101.5 ' 19 MAR 0330 185 
101.5 ' 19 MAR 0335 186 
101.5 * 19 MAR 0340 187 

101.5 * 19 MAR 0345 188 
101.5 ' 19 MAR 0350 189 
101.5 * 19 MAR 0355 190 
101.5 * 19 MAR 0400 191 

101.4 ' 19 MAR 0405 192 
101.4 * 19 MAR 0410 193 

101.4 * 19 MAR 0415 194 
101.4 * 19 MAR 0420 195 

101.4 ' 19 MAR 0425 196 

100.2 * 19 MAR 0800 239 
100.2 * 19 MAR 0805 246 
100.2 * 19 MAR 0810 241 

100.2 ' 19 MAR 0815 242 
100.2 ' 19 MAR 0820 243 
100.2 * 19 WAR 0825 244 

100.2 19 MAR 0830 245 
100.1 19 MAR 0835 246 

100.1 19 MAR 0840 247 
100.1 * 19 MAR 0845 248 
100.1 ' 19 MAR 0850 249 
100.1 * 19 MAR 0855 250 
100.1 ' 19 MAR 0900 251 
100.1 * 19 MAR 0905 252 
100.1 * 19 MAR 0910 253 
100.1 * 19 MAR 0915 254 
100.1 ' 19 MAR 0920 255 
100.1 ' 19 MAR 0925 256 

100.1 ' 19 MAR 0930 257 
100.1 * 19 MAR 0935 258 
100.1 ' 19 MAR 0940 259 
100.1 * 19 MAR 0945 260 
100.1 * 19 MAR 0950 261 
100.1 * 19 MAR 0955 262 
100.0 * 19 MAR 1000 263 
100.0 * 19 MAR 1005 264 
100.0 * 19 MAR 1010 265 
100.0 * 19 MAR 1015 266 
100.0 . 19 MAR 1020 267 
100.0 ' 19 MAR 1025 268 
100.0 19 MAR 1030 269 
100.0 ' 19 MAR 1035 270 
100.0 * 19 MAR 1040 271 
100.0 * 19 MAR 1045 272 

100.0 * 19 MAR 1050 273 
100.0 ' 19 MAR 1055 274 
100.0 * 19 MAR 1100 275 
100.0 * 19 MAR 1105 276 

100.0 * 19 MAR 1110 277 
100.0 ' 19 MAR 1115 278 

100.0 19 MAR 1120 279 
100.0 * 19 MAR 1125 280 
100.0 19 MAR 1130 281 
100.0 ' 19 MAR 1135 282 
100.0 ' 19 MAR 1140 283 
100.0 * 19 MAR 1145 284 
100.0 * 19 MAR 1150 285 
100.0 * 19 MAR 1155 286 
100.0 * 19 MAR 1200 287 

100.0 ' 19 MAR 1205 288 
100.0 ' 19 MAR 1210 289 
100.0 * 19 MAR 1215 290 
100.0 19 MAR 1220 291 

100.0 19 MAR 1225 292 
100.0 * 19 MAR 1230 293 

100.0 * 19 MAR 1235 294 

100.0 ' 19 MAR 1240 295 
100.0 19 MAR 1245 296 



18 MAR 2010 9 7  15. 101.4 : 19 MAR 0430 197 0. .O 100.0 * 19  MAR 1250 297 0. .O 100.0 

G'.$AR 2615 98 . 14. 0. .O 100.0 * 19 MAR 1255 298 0. .O 100.0 
18 MAR 2020 99 13. .4 101.3 ' 19 MAR OL40 199 0. .O 100.0 * 19 MAR 1300 299 0. .O 100.0 

18 MAR 2025 100 12. .3 101.3 ' 19 MAR 0445 200 0. .O 100.0 * 19 MAR 1305 300 0. .O 100.0 
* . 

................................................................................................................................... 

PEAK FLOU TIME MAKIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

51. 6.42 15. 4. 4. 4. 
(INCHES) .237 .237 .237 ,237 

(AC-FT) 7. 7. 7. 7. 

PEAK STORAGE TlME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

PEAK STAGE TIME naxlnun AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

(FEET) (HR) 
101.62 6.42 101.06 100.28 100.27 100.27 

CUMULATIVE AREA = .57 SO MI 

e I.* *** *** .** *** *** *** .*I *.* *.. **t t*. it* ... *.* .*. .** *** tt* .** *** *I. ... .** *** ..* t** *** t*. *.* t.. *** *** 

*.************ 
* * 

153KK ' F t 

* " 
I.*..********* 

SUB-BASIN F 
6-HWR RAINFALL, PATTERN NO. 2.10 UAS USED TO FINO TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .971 

L = .99 Kb = .051 Ad i .  S lope = 6.9 

163 KO WTPUT CONTROL VARlA8LES 
IPRNT 2 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

SUBBASIN RUNOFF OATA 

158 BA SUBBASIN CHARACTERISTICS 
TARE A .20 SUBBASIN AREA 

PRECIPITATION OATA 

STORM 2.91 BASIN TOTAL PRECIPITATION 

- 
18 P I  INCREMENTAL PRECIPITATION PATTERN 



159 LG GREEN AND AMPT LOSS RATE 

STRTL .50 STARTING LOSS 
DTH .15 MOISTURE DEFICIT 

PSlF 7.10 UETTING FRONT SUCTION 
XKSAT .10 HYDRAULIC CONDUCTIVITY 
RTlMP .OO PERCENT IMPERVIWS AREA 

160 UC CLARK UNITCRAPH 

TC 1.21 TIME OF CONCENTRATION 
R 1.13 STORAGE COEFFICIENT 

161 UA ACCUMULATEO-AREA VS. TIME, 11 ORDINATES 

.O 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
100.0 

UNlT HYDROGRAPH PARAMETERS 
CLARK TC= 1.21 HR, R= 1.13 HR 

SNYDER TP= .75 HR, CP= .41 

UNlT HYDROGRAPH 
79 ENO-OF-PERIOO ORDINATES 

22. 37. 56. 68. 
64. 61. 57. 53. 

32. 29. 27. 25. 
15. 14. 13. 12. 
7. 7. 6. 6. 
3. 3. 3. 3. 

2. 2. 1. 1. 
1. 1. 1. 1. 

HYDROGRAPH AT STATION F 

******** ........................................................................................................................... 
t 

DA MON HRnN ORO RAIN LOSS EXCESS CWP a a DA MON HRMN ORD RAIN LOSS EXCESS CWP a . 
18 MAR 1210 1 .OO .OO .OO 0. * ' 19 MAR 0040 151 .OO .OO .OO 0. 
18 MAR 1215 2 .O1 .01 .OO 0. t 19 MAR 0045 152 .OO .OO .00 0. 
18 MAR 1220 . 3 .O1 .O1 .OO 0. * 19 MAR 0050 153 .OO .00 .OO 0. 
18 MAR 1225 4 .O1 .01 .00 0. * 19 MAR 0055 154 .OO .OO .OO 0. 
18 MAR 1230 5 .O1 .01 .OO 0. * 19 MAR 0100 155 .OO .OO .OO 0. 

18 MAR 1235 6 .O1 .01 .OO 0. 19 MAR 0105 156 .OO .OO .OO 0. 
18 MAR 1240 7 .O1 .O1 .OO 0. t 19 MAR 0110 157 .OO .OO .OO 0. 
18 MAR 1245 8 .O1 .01 .OO 0. 19 MAR 0115 158 .OO .OO .OO 0. 
18 MAR 1250 9 .O1 .O1 .OO 0. * 19 MAR 0120 159 .OO .OO .OO 0. 





18 MAR 1745 
18 MAR 1750 
18 MAR 1755 

18 MAR 1800 
18 MAR 1805 
18 MAR 1810 
18 MAR 1815 
18 MAR 1820 
18 MAR 1825 

18 MAR 1830 
18 MAR 1835 
18 MAR 1840 
18 MAR 1845 
18 MAR 1850 

18 MAR 1855 
18 MAR 1900 
18 MAR 1905 

18 MAR 1910 
18 MAR 1915 
18 MAR 1920 
18 MAR 1925 
18 MAR 1930 
18 MAR 1935 
18 MAR 1940 
18 MAR 1945 
18 MAR 1950 
18 MAR 1955 
18 MAR 2000 
18 MAR 2005 

18 MAR 2010 
18 MAR 2015 

18 MAR 2020 
18 MAR 2025 
18 MAR 2030 
18 MAR 2035 
18 MAR 2040 
18 MAR 2045 
18 MAR 2050 
18 MAR 2055 
18 MAR 2100 

18 MAR 2105 
18 MAR 2110 
18 MAR 2115 
18 MAR 2120 

18 MAR 2125 
18 MAR 2130 
18 MAR 2135 
18 MAR 2140 
18 MAR 2145 

18 MAR 2150 
18 MAR 2155 
18 MAR 2200 
18 MAR 2205 
18 MAR 2210 
18 MAR 2215 

18 MAR 2220 
18 MAR 2225 

18 MAR 2230 

68 .01 .01 .OO 66. * 19 MAR 0615 218 

69 .O1 .01 .OO 61. * 19 MAR 0620 219 
70 .01 .01 .OO 57. . 19 MAR 0625 220 

71 .01 .01 .OO 53. * 19 MAR 0630 221 
72 .O1 .01 .OO 49. a 19 MAR 0635 222 

73 .01 .01 .OO 46. • 19 MAR 0640 223 
74 .OO .OO .OO 43. * 19 MAR 0645 224 
75 .OO .OO .OO 40. t 19 MAR 0650 225 
76 .OO .OO .OO 37. 19 MAR 0655 226 
77 .OO .OO .OO 34. * 19 MAR 0700 227 
78 .OO .OO .OO 32. * 19 MAR 0705 228 
79 .OO .OO .OO 29. 19 MAR 0710 229 
80 .OO .OO .OO 27. I 19 MAR 0715 230 

81 .OO .OO .OO 25. * 19 MAR 0720 231 
82 .OO .OO .OO 24. t 19 MAR 0725 232 

83 .OO .OO .OO 22. t 19 MAR 0730 233 

84 .OO .OO .OO 20. t 19 MAR 0735 234 

85 .OO .OO .OO 19. t 19 MAR 0740 235 

86 .OO .OO .OO 18. * 19 MAR 0745 236 

87 .OO .OO .OO 16. 19 MAR 0750 237 

88 .OO .OO .OO 15. 19 MAR 0755 238 

89 .OO .OO .OO 14. * 19 MAR 0800 239 

90 .OO .OO .OO 13. . 19 MAR 0805 240 
91 .OO .OO .OO 12. t 19 MAR 0810 241 
92 .OO .OO .OO 11. * 19 MAR 0815 242 

93 .OO .OO .OO 11. * 19 MAR 0820 243 
94 .OO .OO .OO 10. * 19 MAR 0825 244 
95 .OO .OO .OO 9. a 19 MAR 0830 245 
96 .OO .OO .OO 8. a 19 MAR 0835 246 

97 .OO .OO .OO 8. * 19 MAR 0840 247 

98 .OO .OO .OO 7. * 19 MAR 0845 248 

99 .OO .OO .OO 7. * 19 MAR 0850 249 

100 .OO .OO .OO 6. * 19 MAR 0855 250 

101 .OO .OO .OO 6. * 19 MAR 0900 251 

102 .OO .OO .OO 5. 19 MAR 0905 252 
103 .OO .OO .OO 5. 19 MAR 0910 253 
104 .OO .OO .OO 5. 19 MAR 0915 254 

105 .OO .OO .OO 4. t 19 MAR 0920 255 

106 .OO .OO .OO 4. * 19 MAR 0925 256 

107 .OO .OO .OO 4. * 19 MAR 0930 257 

108 .OO .OO .OO 3. t 19 MAR 0935 258 

109 .OO .OO .OO 3. " 19 MAR 0940 259 

110 .OO .OO .OO 3. t 19 MAR 0945 260 
111 .OO .OO .OO 3. * 19 MAR 0950 261 

112 .OO .OO .OO 3. * 19 MAR 0955 262 

113 .OO .OO .OO 2. 19 MAR 1000 263 

114 .OO .OO .OO 2. t 19 MAR 1005 264 
115 .OO .OO .OO 2. * 19 MAR 1010 265 
116 .OO .OO .OO 2. t 19 MAR 1015 266 

117 .OO .OO .OO 2. * 19 MAR 1020 267 

118 .OO .OO .OO 2. * 19 MAR 1025 268 

119 .00 .00 .00 2. 19 MAR 1030 269 

120 .OO .OO .OO 1. t 19 MAR 1035 270 
121 .OO .OO .OO 1. t 19 MAR 1040 271 

122 .OO .OO .OO 1. * 19 MAR 1045 272 

123 .OO .OO .OO 1. t 19 MAR 1050 273 

124 .OO .OO .OO 1. t 19 MAR 1055 274 

125 .OO .OO .OO 1. * 19 MAR 1100 275 



18 MAR 2235 126 ,! .00 , .00 .00 g, 1. * 19 MAR 1105 276 .OO .OO .OO 0. 
18 MAR 2240 127 .OO .OO ' .OD 0. t 19 MAR 1110 277 .00 .OO .00 0. 
18 MAR 2245 128 .00 .OO .OD 0. * 19 MAR 1115 278 .00 .00 .00 0. 

18MAR2250 129 .00 .00 .00 0. * 19 MAR 1120 279 .OO .OO .OO 0. 
18 MAR 2255 130 .00 .00 .00 0. t 19MAR1125 280 .OO .OO .OO 0. 
18 MAR 2300 131 .00 .OO .00 0. t 19 MAR 1130 281 .OO .OO .OO 0. 

18MAR2305 132 .00 .OO .OO 0. " 19MAR1135 282 .OO .OO .OO 0. 
18  MAR 2310 133 .OO .OO .OO 0. * 19 MAR 1140 283 .OO .OO .OO 0. 
18 MAR 2315 134 .OO .OO .OO 0. * 19MAR1145 284 .OO .OO .OO 0. 
18 MAR 2320 135 .OO .OO .OO 0. * 19MAR1150 285 .OO .OO .00 0. 
18 MAR 2325 136 .OO .OO .OO 0. * 19MAR1155 286 .OO .OO .OO 0. 
18 MAR 2330 137 .00 .OO .00 0. * 19MAR1200 287 .OO .OO .OO 0. 
18 MAR 2335 138 .OO .OO .OO 0. * 19MAR1205 288 .OO .OO .00 0. 
18 MAR 2340 139 .OO .OO .OO 0. " 19 MAR 1210 289 .OO .OO .OO 0. 
18 MAR 2345 140 .OO .OO .OO 0. . 19 MAR 1215 290 .OO .OO .OO 0. 
18  MAR 2350 141 .OO .OO .00 0. t 19 MAR 1220 291 .OO .OO .OO 0. 
18 MAR 2355 142 .OO .OO .OO 0. * 19 MAR 1225 292 .OO .OO .OO 0. 
19  MAR 0000 143 .OO .OO .OO 0. " 19 MAR 1230 293 .OO .OO .OO 0. 
19 MAR 0005 144 .OO .OO .OO 0. * 19 MAR 1235 294 .OO .OO .OO 0. 
19 MAR 0010 145 .00 .00 .00 0. * 19MAR1240 295 .OO .OO .OO 0. 
19 MAR 0015 146 .00 .00 .00 0. " 19MAR1245 296 .OO .OO .00 0. 
19MAROO20 147 .OO .OO .00 0. • 19MAR1250 297 .OO .OO .OO 0. 
19 MAR 0025 148 .00 .00 .00 0. e 19MAR1255 298 .OO .OO .OO 0. 
19 MAR 0030 149 .OO .OO .OO 0. * 19 MAR 1300 299 .OO .OO .OO 0. 
19 MAR 0035 150 .OO .OO .OO 0. * 19 MAR 1305 300 .OO .OO .OO 0. 

* 
.*.** * * * * * * * * * * * *" . * t * * . * * * * * *X** t t t t * t t * t t * * * . t t t t t * * * . * * * . . * . * t * t . t t * t * t t t t t t * t * t t * t t * . * t * * t t t t t t t t * * * * t t * * * * * * . * t t . . . * . * * * * . . * * *  

TOTAL RAINFALL = 2.91, TOTAL LOSS = 1.33, TOTAL EXCESS = 1.58 

PEAK FLOU TIME MAXIMUM AVERAGE FLOU 

6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFSI 

101. 4.75 34. 9. 8. 8. 
(INCHES) 1.565 1.575 1.575 1.575 

(AC-FT) 17. 17. 17. 17. 

CUMULATIVE AREA = .20 SQ MI 

*****.*******. 
" * 

164 KK * RTEF * 
* * 
**********..*. 

RWTE SUB BASIN F THRWGH RESERVOIR TO REMOVE DEVELOPED AREA STORAGE 

171 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 

QSCAL 0. HYOROGRAPH PLOT SCALE 



HYOROGRAPH RWTlNG OATA 

166 RS STORAGE RWTING 

NSTPS 1 NUMBER OF SUBREACHES 
ITYP STOR TYPEOF INITIAL CONDITION 

RSVRIC .OO INITIAL CONDITION 
X .OO WRYING R AN0 D COEFFICIENT 

167 SV STORAGE .O 2.0 4.0 6.0 6.8 8.0 

168 SE ELEVATION 100.00 101.00 102.00 103.00 104.00 105.00 I 

169 SP DISCHARGE 0. 0. 0. 0. 0. 250. I 

170 SE ELEVATION 1oo.00 1o1.00 102.00 103.00 104.00 105.00 i 

I 
CMPUTEO STORAGE-WTFLW-ELEVATION OATA 

! 
STORAGE .00 2.00 4.00 6.00 6.83 8.00 

WTFLOU .OO .OO .OO . 00 .OO 250.00 
ELEVATION 100.00 101.00 102.00 103.00 104.00 105.00 

HYOROGRAPH AT STATION RTEF 
I 
I 

OA MOW HRMN OR0 WTFLW 

18 MAR 1210 1 0. 
18 MAR 1215 2 0. 

18 MAR 1220 3 0. 
18 MAR 1225 4 0. 

8 MAR 1230 5 0. 
8 MAR 1235 6 0. 
8 MAR 1240 7 0. 
8 MAR 1245 8 0. 
8 MAR 1250 9 0. 
8 MAR 1255 10  0. 

.8  MAR 1300 11 0. 

18  MAR 1305 12  0. 
18  MAR 1310 13 0. 
18  MAR 1315 14 0. 

18  MAR 1320 15 0. 
18  MAR 1325 16  0. 
18 MAR 1330 17  0. 

18 MAR 1335 18 0. 

18 MAR 1340 19 0. 

18 MAR 1345 20 0. 
18 MAR 1350 21 0. 
18 MAR 1355 22 0. 

18 MAR 1400 23 0. 
18 MAR 1405 24 0. 

18 MAR 1410 25 0. 

18 MAR 1415 26 0. 

STORAGE STAGE * OA MON HRMN OR0 

100.0 18  MAR 2030 101 
100.0 * 18  MAR 2035 102 

100.0 ' 18 MAR 2040 103 
100.0 ' 18 MAR 2045 104 

100.0 18 MAR 2050 105 
100.0 * 18  MAR 2055 106 
100.0 * 18 MAR 2100 107 
100.0 * 18 MAR 2105 108 
100.0 ' 18 MAR 2110 109 
100.0 * 18 MAR 2115 110 
100.0 ' l8.MAR 2120 111 
100.0 * 18 MAR 2125 112 
100.0 ' 18 MAR 2130 113 

100.0 * 18 MAR 2135 114 
100.0 * 18 MAR 2140 115 
100.0 * 18 MAR 2145 116 
100.0 ' 18 MAR 2150 117 
100.0 * 18 MAR 2155 118 

100.0 ' 18 MAR 2200 119 
100.0 * 18 MAR 2205 120 
100.0 ' 18 MAR 2210 121 
100.0 ' 18 MAR 2215 122 

100.0 ' 18 MAR 2220 123 
100.0 * 18 MAR 2225 124 

100.0 * 18 MAR 2230 125 
100.0 * 18  MAR 2235 126 

WTFLOU STORAGE STAGE * OA MOW HRMN 060 

I 
104.0 ' 19 MAR 0450 2 q l  
104.0 * 19 MAR 0455 2 2 

104.0 19 MAP. 0500 213 
104.0 * 19 MAR 0505 2 4 
104.0 19 MAR 0510 2 5 B 
104.0 * 19 MAR 0515 2 6 
104.0 * 19 MAR 0520 2 a 7 
104.0 * 19 MAR 0525 2q8 

104.0 ' 19 MAR 0530 2q9 
104.0 ' 19 MAR 0535 210 
104.0 ' 19 MAR 0540 2 1 
104.0 ' 19 MAR 0545 2 2 
104.0 * 19 MAR 0550 2 3 I 
104.0 * 19 MAR 0555 214 

104.0 * 19 MAR 0600 215 
104.0 19 MAR 0605 216 
104.0 * 19  MAR 0610 217 

104.0 ' 19 MAR 0615 218 
104.0 ' 19 MAR 0620 219 

104.0 * 19  WAR 0625 240 
104.0 * 19  MAR 0630 2 1 
104.0 19  MAR 0635 2 2 
104.0 ' 19 MAR 0640 2 3 
104.0 * 19  MAR 0645 2 4 i 
104.0 ' 19 MAR 0650 265 
104.0 19 MAR 0655 266 

WTFLW STORAGE 
~- 

STAGE 



18 MAR 1420 27 

18 MAR 1425 28 
18 MAR 1430 29 
18 MAR 1435 30 
18 MAR 1440 31 

18 MAR 1445 32 
18 MAR 1450 33 
18 MAR 1455 34 
18 MAR 1500 35 

18 MAR 1505 36 
18 MAR 1510 37 
18 MAR 1515 38 
18 MAR 1520 39 
18 MAR 1525 40 
18 MAR 1530 41 
18 MAR 1535 42 
18 MAR 1540 43 
18 MAR 1545 44 
18 MAR 1550 45 

18 MAR 1555 46 
18 MAR 1600 47 
18 MAR 1605 48 
18 MAR 1610 49 
18 MAR 1615 50 
18 MAR 1620 51 
18 MAR 1625 52 
18 MAR 1630 53 
18 MAR 1635 54 
18 MAR 1640 55 
18 MAR 1645 56 
18 MAR 1650 57 
18 MAR 1655 58 
18 MAR 1700 59 
18 MAR 1705 60 

18 MAR 1710 61 
18 MAR 1715 62 
18 MAR 1720 63 
18 MAR 1725 64 

18 MAR 1730 65 
18 MAR 1735 66 
18 MAR 1740 67 
18 MAR 1745 68 
18 MAR 1750 69 
18 MAR 1755 70 
18 MAR 1800 71 
18 MAR 1805 72 
18 MAR 1810 73 
18 MAR 1815 74 
18 MAR 1820 75 
18 MAR 1825 76 
1 8 M A R  1830 77 
18MAR 1835 78 
18 MAR 1840 79 
18 MAR 1845 80 
18 MAR 1850 81 

18 MAR 1900 83 - 
18 MAR 1905 84 

100.0 * 18 MAR 2240 127 

100.0 * ~ B ' M A R  2245 128 
100.0 * 18 MAR 2250 129 
100.0 18 MAR 2255 130 
100.0 * 18 MAR 2300 131 
100.0 * 18 MAR 2305 132 
100.0 ' 18 MAR 2310 133 
100.0 ' 18 MAR 2315 134 

100.0 * 18 MAR 2320 135 
100.0 * 18 MAR 2325 136 
100.0 * 18 MAR 2330 137 
100.0 * 18 MAR 2335 138 
100.0 ' 18 MAR 2340 139 
100.0 * 18 MAR 2345 140 
100.0 ' 18 MAR 2350 141 
100.0 ' 18 MAR 2355 142 
100.0 ' 19 MAR 0000 143 
100.0 * 19 MAR 0005 144 
100.0 19 MAR 0010 145 

100.0 * 19 MAR 0015 146 
100.0 * 19 MAR 0020 147 
100.1 19 MAR 0025 148 
100.1 * 19 MAR 0030 149 
100.3 * 19 MAR 0035 150 

100.4 * 19 MAR 0040 151 
100.6 ' 19 MAR 0045 152 
100.8 19 MAR 0050 153 
101.1 * 19 MAR 0055 154 
101.4 ' 19 MAR 0100 155 
101.7 ' 19 MAR 0105 156 
102.0 ' 19 MAR 0110 157 
102.4 * 19 MAR 0115 158 
102.7 * 19 MAR 0120 159 
103.2 * 19 MAR 0125 160 
104.0 * 19 MAR 0130 161 
104.3 * 19 MAR 0135 162 

104.4 * 19 MAR 0140 163 
104.4 * 19 MAR 0145 164 
104.3 19 MAR 0150 165 
104.3 ' 19 MAR 0155 166 
104.3 ' 19 MAR 0200 167 
104.3 * 19 MAR 0205 168 
104.3 * 19 MAR 0210 169 
104.2 * 19 MAR 0215 170 
104.2 ' 19 MAR 0220 171 
104.2 ' 19 MAR 0225 172 
104.2 19 MAR 0230 173 
104.2 * 19 MAR 0235 174 
104.2 * 19 MAR 0240 175 

104.2 * 19 MAR 0245 176 
104.1 * 19 MAR 0250 177 
104.1 * 19 MAR 0255 178 
104.1 * 19 MAR 0300 179 
104.1 19 MAR 0305 180 
104.1 19 MAR 0310 181 

104.1 * 19 MAR 0315 182 
104.1 * 19 MAR 0320 183 
104.1 * 19 MAR 0325 184 

104.0 19 MAR 0700 227 

101.0 * 19 MAR 0705 228 
104.0 * 19 MAR 0710 229 
104.0 * 19 MAR 0715 230 
104.0 * 19 MAR 0720 231 

104.0 * 19 MAR 0725 232 

104.0 . 19 MAR 0730 233 
104.0 * 19 MAR 0735 234 
104.0 * 19 MAR 0740 235 

104.0 19 MAR 0745 236 
104.0 19 MAR 0750 237 
104.0 ' 19 MAR 0755 238 
104.0 * 19 MAR 0800 239 
104.0 * 19 MAR 0805 240 
104.0 " 19 MAR 0810 241 
104.0 * 19 MAR 0815 242 
104.0 * 19 MAR 0820 243 
104.0 * 19 MAR 0825 244 

104.0 19 MAR 0830 245 
104.0 * 19 MAR 0835 246 
104.0 * 19 MAR 0840 247 
104.0 19 MAR 0845 248 
104.0 ' 19 MAR 0850 249 
104.0 19 MAR 0855 250 
104.0 ' 19 MAR 0900 251 
104.0 * 19 MAR 0905 252 
104.0 * 19 MAR 0910 253 
104.0 * 19 MAR 0915 254 
104.0 * 19 MAR 0920 255 
104.0 * 19 MAR 0925 256 
104.0 * 19 MAR 0930 257 
104.0 * 19 MAR 0935 258 
104.0 * 19 MAR 0940 259 
104.0 ' 19 MAR 0945 260 

104.0 ' 19 MAR 0950 261 

104.0 * 19 MAR 0955' 262 
104.0 * 19 MAR 1000 263 
104.0 * 19 MAR 1005 264 
104.0 * 19 MAR 1010 265 
104.0 19 MAR 1015 266 

104.0 * 19 MAR 1020 267 
104.0 ' 19 MAR 1025 268 
104.0 * 19 MAR 1030 269 
104.0 * 19 MAR 1035 270 
104.0 19 MAR 1040 271 
104.0 * 19 MAR 1045 272 
104.0 * 19 MAR 1050 273 
104.0 * 19 MAR 1055 274 
104.0 ' 19 MAR 1100 275 
104.0 ' 19 MAR 1105 276 

104.0 * 19 MAR 1110 277 
104.0 19 MAR 1115 278 

104.0 * 19 MAR 1120 279 
104.0 ' 19 MAR 1125 280 
104.0 ' 19 MAR 1130 281 

104.0 * 19 MAR 1135 282 
104.0 * 19 MAR 1140 283 
104.0 * 19 MAR 1145 284 



18 MAR 1910 85 20. 6.9 104.1 ' 19 MAR 0330 185 0. 6.8 104.0 ' 19 MAR 1150 2b5 0. 6.8 104.0 
18 MAR 1915 86 19. 6.9 104.1 19 MAR 0335 186 0. 6.8 104.0 * 19 MAR 1155 286 0. 6.8 104.0 
18 MAR 1920 87 17. 6.9 104.1 - 19 MAR 0340 187 0. 6.8 104.0 19 MAR 1200 287 0. 6.8 104.0 

18 MAR 1925 88 16. 6.9 104.1 * 19MAR 0345 188 0. 6.8 104.0 19 MAR 1205 288 0. 6.8 104.0 
18 MAR 1930 89 15. 6.9 104.1 * 19 MAR 0350 189 0. 6.8 104.0 19 MAR 1210 289 0. 6.8 104.0 
18 MAR 1935 90 14. 6.9 104.1 * 19 MAR 0355 190 0. 6.8 104.0 * 19 WAR 1215 290 0. 6.8 104.0 
18 MAR 1940 91 13. 6.9 104.1 * 19 MAR 0400 191 0. 6.8 104.0 ' 19 MAR 1220 291 0. 6.8 104.0 
18 MAR 1945 92 12. 6.9 104.0 ' 19 MAR 0405 192 0. 6.8 104.0 19 MAR 1225 292 0. 6.8 104.0 
18 MAR 1950 93 11. 6.9 104.0 ' 19 MAR 0410 193 0. 6.8 104.0 * 19 MAR 1230 273 0. 6.8 104.0 
18 MAR 1955 94 10. 6.9 104.0 * 19 MAR 0415 194 0. 6.8 104.0'19MAR 1235 294 0. 6.8 104.0 
18 MAR 2000 95 10. 6.9 104.0 * 19 MAR 0420 195 0. 6.8 104.0 19 MAR 1240 2b5 0. 6.8 104.0 
18 MAR 2005 96 9. 6.9 104.0 ' 19 WAR 0425 196 0. 6.8 104.0 * 19 MAR 1245 296 0. 6.8 104.0 
18 MAR 2010 97 8. 6.9 104.0'19WAR 0430 197 0. 6.8 104.0 19 WAR 1250 297 0. 6.8 104.0 
18 MAR 2015 98 8. 6.9 104.0 * 19 MAR 0435 198 0. 6.8 104.0 * 19 MAR 1255 298 0. 6.8 104.0 
18 MAR 2020 99 7. 6.9 104.0 19 WAR 0440 199 0. 6.8 104.0 ' 19 MAR 1300 299 0. 6.8 104.0 
18 MAR 2025 100 7. 6.9 104.0 ' 19 WAR 0445 200 0. 6.8 104.0 19 MAR 1305 300 0. 6.8 104.0 

* 
.a******** **t***...*"**"**..*"*.**...*****"tt**.*tt*"*....tt*t*.*t.*t*t***tt**ttt*tt""**t.*t*tttt.*t.t,**.*.t******.*******.*.**."" 

PEAK FLOW TIME MAXIMUM AVERAGE FLW 

6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 
(CFS) 

89. 5.17 20. 5. 5. 5. 
(INCHES) .938 .938 .938 ,938 

(AC-FT) 10. 10. 10. 10. 

PEAK STORAGE TIME 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.92-HR 
(FEET) (HR) 
104.36 5.17 104.08 103.40 103.28 103.28 

CUMULATIVE AREA = .20 SO M I  

* *** **. tt* **. t*. .*. t*. tt* t*. t.. ttt t*, *** *.* tt* *** *** **. t*. *** .*. *.* *** *** *** *** tt* t*. tt* .*. .*. .** 

175 KO WTPUT CONTROL VARIABLES 
IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CCUTROL 

OSCAL 0. HYOROGRAPH PLOT SCALE 

174 HC HYDROGRAPH COM8lNATlON 



1 COMP 3 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION COHBl 
SUM OF 3 HYDROGRAPHS 

DA MON HRMN OR0 

18 MAR 1210 1 
18 MAR 1215 2 

18 MAR 1220 3 
18 MAR 1225 4 
18 MAR 1230 5 
18 MAR 1235 6 
18 MAR 1240 7 
18 MAR 1245 8 
18 MAR 1250 9 
18 MAR 1255 10 
18 MAR 1300 11 
18 MAR 1305 12 
18 MAR 1310 13 
18 MAR 1315 14 
18 MAR 1320 15 
18 MAR 1325 16 
18 MAR 1330 17 
18 MAR 1335 18 
18 MAR 1340 
18 MAR 1345 
18 MAR 1350 
18 MAR 1355 

18 MAR 1400 
18 MAR 1405 
18 MAR 1410 
18 MAR 1415 
18 MAR 1420 
18 MAR 1425 
18 MAR 1430 
18 MAR 1435 
18 MAR 1440 

18 MAR 1445 
18 MAR 1450 
18 MAR 1455 
18 MAR 1500 
18 MAR 1505 
18 MAR 1510 
18 MAR 1515 
18 MAR 1520 
18 MAR 1525 
18 MAR 1530 
18 MAR 1535 
18 MAR 1540 43 
l8MAR 1545 44 

18 MAR 1550 45 

,***.*********, 
t 

FLOY * 
t 

0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. + 

0. * 
0. * 
0. * 
0. * 
0. ' 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
0. * 
1. * 
1. ' 
1. ' 
1. * 
1. * 
1. 
1. ' 
1. * 
2. * 
2. * 
2. ' 
2. * 
2. 
2. ' 
2. * 
2. * 

DA MON HRMN ORD FLOU 

18 MAR 1825 76 816. 
18 MAR 1830 77 810. 
18 MAR 1835 78 815. 
18 MAR 1840 79 831. 
18 MAR 1845 80 852. 
18 MAR 1850 81 875. 
18 MAR 1855 82 893. 
18 MAR 1900 83 901. 

18MARl905 84 898. 
18 MAR 1910 85 886. 
18 MAR 1915 86 866. 
18 MAR 1920 87 840. 
18 MAR 1925 88 811. 

18 MAR 1930 89 779. 
18 MAR 1935 90 748. 

18 MAR 1940 91 715. 
18 MAR 1945 92 681. 

18 MAR 1950 93 648. 
18MAR1955 94 615. 
18 MAR 2000 95 583. 
18 MAR 2005 96 555. 
18 MAR 2010 97 527. 

18 MAR 2015 98 499. 
18 MAR 2020 99 471. 
18 MAR 2025 100 445, 
18 MAR 2030 101 420. 
18 MAR 2035 102 398. 
18 MAR 2040 103 378. 
18 MAR 2045 104 358. 
18 MAR 2050 105 338. 
18 MAR 2055 106 320. 
18 MAR 2100 107 302. 

18 MAR 2105 108 286. 
18 MAR 2110 109 270. 
18 MAR 2115 110 258. 
18 MAR 2120 111 245. 
18 MAR 2125 112 233. 
18 MAR 2130 113 221. 
18 MAR 2135 114 210. 
18 MAR 2140 115 199. 

18 MAR 2145 116 189. 

18 MAR 2150 117 180. 
18 MAR 2155 118 172. 

18 MAR 2200 119 164. 

18 MAR 2205 120 156. 

......................... 
t 

* DA MON HRMN OR0 
* 
* 19 MAR 0040 151 

19 MAR 0045 152 

19 MAR 0050 153 
* 19 MAR 0055 154 
* 19 MAR 0100 155 
* 19 MAR 0105 156 
* 19 MAR 0110 157 
* 19 MAR 0115 158 

19 MAR 0120 159 
* 19 MAR 0125 160 
* 19 MAR 0130 161 ' 

* 19 MAR 0135 162 
* 19 MAR 0140 163 
* 19 MAR 0145 164 

19 MAR 0150 165 
19 MAR 0155 166 
19 MAR 0200 167 

* 19 MAR 0205 168 
* 19MARO2lO 169 
* 19MAR0215 170 

19 MAR 0220 171 

19 MAR 0225 172 
19 MAR 0230 173 

* 19 MAR 0235 174 
19 MAR 0240 175 

* 19 MAR 0245 176 
* 19 MAR 0250 177 
* 19 MAR 0255 178 
* 19 MAR 0300 179 
* 19 MAR 0305 180 
* 19 MAR 0310 181 
* 19MAR0315 182 
* 19 MAR 0320 183 

19 MAR 0325 184 
* 19 MAR 0330 185 

19 MAR 0335 186 
19 MAR 0340 187 

* 19 MAR 0345 188 
* 19 MAR 0350 189 
* 19 MAR 0355 190 
* 19 MAR 0400 191 

19 MAR 0405 192 

* 19 MAR 0410 193 
* 19 MAR 0415 194 

19 MAR 0420 195 

FLOU 

r*t********..*.************* 

* 
OA MON HRMW ORD FLU4 

t 

* 19 MAR 0655 226 7. 
* 19 MAR 0700 227 7. 
* 19 MAR 0705 228 7. 
* 19 MAR 0710 229 7. 
* 19 MAR 0715 230 6. 
* 19 MAR 0720 231 6. 

19 MAR 0725 232 6. 
19 MAR 0730 233 6. 

* 19 MAR On5 234 6. 
* 19 MAR 0740 235 6. 
* 19 MAR 0745 236 5. 

19 MAR 0750 237 5. 
* 19 MAR 0755 238 5. 

* 19 MAR 0800 239 5. 
* 19 MAR 0805 240 5. 
* 19 MAR 0810 241 5. 
* 19 MAR 0815 242 5. 

19 MAR 0820 243 5. 
* 19 MAR 0825 244 5. 
* 19 MAR 0830 245 5. 

19 MAR 0835 246 4. 
19 MAR 0840 247 4. 

* 19 MAR 0845 248 4. 
* 19 MAR 0850 249 4. 
* 19 MAR 0855 250 4. 
* 19 MAR 0900 251 4. 
* 19 MAR 0905 252 4. 
* 19 MAR 0910 253 3. 

19 MAR 0915 254 3. 
19 MAR 0920 255 3. 

* 19 MAR 0925 256 3. 

* 19 MAR 0930 257 3. 
19 MAR 0935 258 2. 

* 19 MAR 0940 259 2. 
* 19 MAR 0945 260 2. 
* 19 MAR 0950 261 2. 

19 MAR 0955 262 2. 
* 19 MAR 1000 263 2. 
* 19 MAR 1005 264 1. 
* 19 MAR 1010 265 1. 
* 19 MAR 1015 266 1. 

19 MAR 1020 267 1. 

19 MAR 1025 268 1. 
19 MAR 1030 269 1. 

* 19 MAR 1035 270 1. 



18 MAR 1555 46 
18 MAR 1600 47 
18 MAR 1605 48 
18 MAR 1610 49 

18 MAR 1615 50 

18 MAR 1620 51 
18 MAR 1625 52 
18 MAR 1630 53 
18 MAR 1635 54 
18 MAR 1640 55 
18 MAR 1645 56 
18 MAR 1650 57 
18 MAR f655 58 
18 MAR 1700 59 
18 MAR 1705 60 
18 MAR 1710 61 

18 MAR 1715 62 
18 MAR 1720 63 
18 MAR 1725 64 
18 MAR 1730 65 

18 MAR 1735 66 
18 MAR 1740 67 
18 MAR 1745 68 
18 MAR 1750 69 
18 MAR 1755 70 
18 MAR 1800 71 
18 MAR 1805 72 
18 MAR 1810 75 
18 MAR 1815 74 

18 MAR 1820 75 

18 MAR 2210 121 
18 MAR 2215 122 
18 MAR 2220 123 
18 MAR 2225 124 

18 MAR 2230 125 
18 MAR 2235 126 
18 MAR 2240 127 
18 MAR 2245 128 
18 MAR 2250 129 

18 MAR 2255 130 
18 MAR 2300 131 
18 MAR 2305 132 
18 MAR 2310 133 
18 MAR 2315 134 

18 MAR 2320 135 
18 MAR 2325 136 
18 MAR 2330 137 
18 MAR 2335 138 
18 MAR 2340 139 
18 MAR 2345 140 
18 MAR 2350 141 
18 MAR 2355 142 
19 MAR 0000 143 
19 MAR 0005 144 
19 MAR 0010 145 
19 MAR 0015 146 
19 MAR 0020 147 
19 MAR 0025 148 
19 MAR 0030 149 
19 MAR 0035 150 

19 MAR 0425 196 

* 19 MAR 0430 197 
* 19 MAR 0435 198 

19 MAR 0440 199 

* 19 MAR 0445 200 
19 MAR 0450 201 

* 19 MAR 0455 202 
* 19 MAR 0500 203 
* 19 MAR 0505 204 

* 19MAR0510 205 
19MAR0515 206 
19 MAR 0520 207 

* 19 MAR 0525 208 
19 MAR 0530 209 
19 MAR 0535 210 
19MAR0540 211 

19 MAR 0545 212 
* 19 MAR 0550 213 

19 MAR 0555 214 
* 19 MAR 0600 215 

* 19 MAR 0605 216 
* 19MAR0610 217 
* 19MAR0615 218 

19 MAR 0620 219 
* 19 MAR 0625 220 
* 19 MAR 0630 221 
* 19 MAR 0635 222 

19 MAR 0640 223 
* 19 MAR 0645 224 
* 19 MAR 0650 225 
* 

19. * 19 MAR 1040 271 
19. ' 19 MAR 1045 272 
18. 19 MAR 1050 273 
18. * 19 MAR 1055 274 

17. * 19 MAR 1100 275 
17. ' 19 MAR 1105 276 
16. * 19 WAR 1110 277 
16. * 19 MAR 1115 278 
15. * 19MAR 1120 279 
15. * 19 MAR 1125 280 
15. * 19 MAR 1130 281 
14. ' 19MAR 1135 282 
14. ' 19 MAR 1140 283 
13. * 19 MAR 1145 284 
13. * 19 MAR 1150 285 
13. * 19 MAR 1155 286 
12. * 19MARl2OO 287 
12. ' 19 MAR 1205 288 
11. * 19MAR1210 289 
11. * 19 WAR 1215 290 
11. ' 19 MAR 1220 291 
10. ' 19 MAR 1225 292 
10. 19 MAR 1230 293 
9. * 19 MAR 1235 294 
9. * 19 MAR 1240 295 
9. 19 MAR 1245 296 
8. * 19 MAR 1250 297 
8. * 19 WAR 1255 298 
8. * 19 MAR 1300 299 
8. * 19 MAR 1305 300 

PEAK FLOU TIME MAXIMUM AVERAGE FLW 

6-HR 24-HR 72-HR 24.92-HR 

(CFS) ( H R )  

(CFS) 
1006. 5.75 536. 149. 144. 144. 

(INCHES) .065 .072 .072 .072 
(AC-FT) 266. 296. 296. 296. 

CUMULATIVE AREA = 76.76 SO M I  

*** *** *** *** *** *** *** **. .** *** *** tt* .** *.. t*. *** *** tt* **. tt* *** *** tt* **. t*. *.* t*. *** at. t.. *.* *.* .*" 

176 KK ' REWF ' 
* * 
**.****.**.*** 

DIVERT FLGU TO 115TH STREET SWTH FROM F 

181 KO WTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 



IPLOT , 0 PLOT CONTROL 

. QSCAL 0. HYDROGRAPH PLOT SCALE 

OlVERSlON 

ISTAD OlVF DIVERSION HYDROGRAPH lOENTlFlCATION 

00 DIVERTED FLOY .OO .OO .13 2.05 8.89 23.21 61.68 117.16 185.80 

*t.***.**.*...l 

OA MON HRMN 

18 MAR 1210 
18 MAR 1215 
18 MAR 1220 
18 MAR 1225 
18 MAR 1230 
18 MAR 1235 
18 MAR 1240 
18 MAR 1245 
18 MAR 1250 
18 MAR 1255 
18 MAR 1300 
18 MAR 1305 
18 MAR 1310 
18 MAR 1315 

18 MAR 1320 
18 MAR 1325 
18 MAR 1330 
18 MAR 1335 

' 18 MAR 1340 

18 MAR 1345 
18 MAR 1350 
18 MAR 1355 
18 MAR 1400 
18 MAR 1405 
18 MAR 1410 
18 MAR 1415 

18 MAR 1420 
18 MAR 1425 
18 MAR 1430 
18 MAR 1435 
18 MAR 1440 
18 MAR 1445 
18 MAR 1450 

18 MAR 1455 
18 MAR 1500 
18 MAR 1505 

18 MAR 1510 
18 MAR 1515 

r..t.*********** 

OR0 FLOU 

1 0. 
2 0. 
3 0. 
4 0. 

5 0. 
6 0. 
7 0. 
8 0. 
9 0. 

10 0. 

11 0. 
12 0. 
13 0. 
14 0. 
15 0. 
16 0. 

17 0. 
18 0. 
19 0. 
20 0. 
21 0. 
22 0. 
23 0. 
24 0. 
25 0. 
26 0. 
27 0. 
28 0. 
29 0. 
30 0. 

31 0. 
32 0. 
33 0. 
34 0. 

35 0. 
36 0. 
37 0. 
38 0. 

DIVERSION HYOROGRAPH OIVF 

DA MON HRMN OR0 FLOW 

18 MAR 1825 76 275. 

18 MAR 1830 77 273. 
18 MAR 1835 78 275. 
18 MAR 1840 79 281. 
18 MAR 1845 80 289. 
18 MAR 1850 81 297. 
18 MAR 1855 82 304. 
18 MAR 1900 83 307. 
18 MAR 1905 84 306. 
18 MAR 1910 85 302. 
18 MAR 1915 86 294. 
18 MAR 1920 87 284. 
18 MAR 1925 88 273. 
18 MAR 1930 89 261. 
18 MAR 1935 90 249. 
18 MAR 1940 91 236. 

18 MAR 1945 92 224. 
18 MAR 1950 93 211. 
18 MAR 1955 94 198. 
18 MAR 2000 95 186. 
18 MAR 2005 96 175. 
18 MAR 2010 97 165. 
18 MAR 2015 98 154. 
18 MAR 2020 99 143. 
18 MAR 2025 100 133. 
18 MAR 2030 101 124. 
18 MAR 2035 102 115. 
18 MAR 2040 103 107. 

18 MAR 2045 104 99. 
18 MAR 2050 105 91. 
18 MAR 2055 106 84. 
18 MAR 2100 107 77. 
18 MAR 2105 108 70. 

18 MAR 2110 109 64. 
18 MAR 2115 110 59. 
18 MAR 2120 111 54. 
18 MAR 2125 112 49. 

18 MAR 2130 113 44. 

OA MON HRMN OR0 

19 MAR 0040 151 

19 MAR 0045 152 
19 MAR 0050 153 
19 MAR 0055 154 
19 MAR 0100 155 
19 MAR 0105 156 
19 MAR 0110 157 
19 MAR 0115 158 
19 MAR 0120 159 
19 MAR 0125 160 

19 MAR 0130 161 
19 MAR 0135 162 
19 MAR 0140 163 
19 MAR 0145 164 
19 MAR 0150 165 
19 MAR 0155 166 

19 MAR 0200 167 
19 MAR 0205 168 
19 MAR 0210 169 
19 MAR 0215 170 
19 MAR 0220 171 
19 MAR 0225 172 
19 MAR 0230 173 
19 MAR 0235 174 
19 MAR 0240 175 
19 MAR 0245 176 
19 MAR 0250 177 

19 MAR 0255 178 
19 MAR 0300 179 

19 MAR 0305 180 
19 MAR 0310 181 
19 MAR 0315 182 
19 MAR 0320 183 

19 MAR 0325 184 
19 MAR 0330 185 
19 MAR 0335 186 

19 MAR 0340 187 
19 MAR 0345 188 

I.*.*tt**********t*********tt*X*****( . 
FLQU DA now HRnw o ~ o  

* 
4. * 19 MAR 0655 226 

4. * 19 MAR 0700 227 
3. 19 MAR 0705 228 
3. * 19 MAR 0710 229 
3. 19 MAR 0715 230 
3. * 19 MAR 0720 231 
3. * 19 MAR 0725 232 
2 .  * 19 MAR 0730 233 
2. 19 MAR 0735 234 
2. * 19 MAR 0740 235 
2. * 19 MAR 0745 236 

2 .  19 MAR 0750 237 
2. * 19 MAR 0755 238 
2. * 19 MAR 0800 239 

2 .  * 19 MAR 0805 240 
2. * 19 MAR 0810 241 

1. * 19 MAR 0815 242 
1. * 19 MAR 0820 243 

1. * 19 MAR 0825 244 
1. * 19 MAR 0830 245 

1. * 19 MAR 0835 246 
1. * 19 MAR 0840 247 
1. * 19 MAR 0845 248 
1. * 19 MAR 0850 249 
1. 19 MAR 0855 250 

1. 19 MAR 0900 251 
1. ' 19 MAR 0905 252 
1. * 19 MAR 0910 253 

1. ' 19 MAR 0915 254 

1. * 19 MAR 0920 255 
1. * 19 MAR 0925 256 
1. * 19 MAR 0930 257 

1. ' 19 MAR 0935 258 

1. * 19 MAR 0940 259 
1. * 19 MAR 0945 260 
1. 19 MAR 0950 261 

0. * 19 MAR 0955 262 
0. 19 MAR 1000 263 

,*****.*** 

FLOY 

0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 



18 MAR 1520 39 
18 MAR 1525 40 
18MAR1530 41 
18 MAR 1535 42 
18 MAR 1540 43 
18 MAR 1545 44 

18 MAR 1550 45 
18 MAR 1555 46 
18 MAR 1600 47 
18 MAR 1605 48 

18 MAR 1610 49 
18 MAR 1615 50 
18 MAR 1620 51 
18 MAR 1625 52 
18 MAR 1630 53 
18 MAR 1635 54 
18 MAR 1640 55 
18 MAR 1645 56 
18 MAR 1650 57 
18 MAR 1655 58 
18 MAR 1700 59 
1.0 MAR 1705 60 
18 MAR 1710 61 
18 MAR 1715 62 
18 MAR 1720 63 

18 MAR 1725 64 
18MAR1730 65 
18MAR1735 66 
18 MAR 1740 67 
18 MAR 1745 68 
18 MAR 1750 69 
18 MAR 1755 70 
18 MAR 1800 71 
18 MAR 1805 72 

18 MAR 1810 73 
18 MAR 1815 74 
18 MAR 1820 75 

18 MAR 2135 114 40. * 19 MAR 0350 189 0. * 19 MAR 1005 264 0. 
18 MAR 2140 115 36. * 19 MAR 0355 190 0. * 19 MAR 1010 265 0. 
18 MAR 2145 116 32. * 19 MAR 0400 191 0. 19 MAR 1015 266 0. 
18 MAR 2150 117 29. * 19 MAR 0405 192 0. * 19 MAR 1020 267 0. 
18 MAR 2155 118 25. * 19MAR0410 193 0. 19 MAR 1025 268 0. 
18 MAR 2200 119 23. 19MAR0415 194 0. * 19 MAR 1030 269 0. 
18 MAR 2205 120 21. ' 19 MAR 0420 195 0. 19 MAR 1035 270 0. 
18 MAR 2210 121 20. * 19 MAR 0425 196 0. * 19 MAR 1040 271 0. 
18 MAR 2215 122 18. ' 19 MAR 0430 197 0 * 19 MAR 1045 272 0. 
18 MAR 2220 123 17. * 19 MAR 0435 198 0. 19 MAR 1050 273 0. 
18 MAR 2225 124 16. * 19 MAR 0440 199 0. * 19 MAR 1055 274 0. 
18 MAR 2230 125 15. ' 19 MAR 0445 200 0. 19MARllOO 275 0. 
18 MAR 2235 126 14. ' 19 MAR 0450 201 0. 19MAR1105 276 0. 
18 MAR 2240 127 13. * 19 MAR 0455 202 0. * 19 MAR 1110 277 0. 
18 MAR 2245 128 12. * 19 MAR 0500 203 0. * 19 MAR 1115 278 0. 
18 MAR 2250 129 11. ' 19 MAR 0505 204 0. 19 MAR 1120 279 0. 
18 MAR 2255 130 11. 19 MAR 0510 205 0. 19 MAR 1125 280 0. 
18 MAR 2300 131 10. ' 19 MAR 0515 206 0. * 19 MAR 1130 281 0. 
18 MAR 2305 132 9. 19 MAR 0520 207 0. * 19 MAR 1135 282 0. 
18 MAR 2310 133 9. 19 MAR 0525 208 0. * 19 MAR 1140 283 0. 
18 MAR 2315 134 8. 19MAR0530 209 - 0 .  19MAR1145 284 0. 
18 MAR 2320 135 8. * 19 MAR 0535 210 0. * 19 MAR 1150 285 0. 
18 MAR 2325 136 8. * 19 MAR 0540 211 0. 19 MAR 1155 286 0. 
18 MAR 2330 137 7. 19 MAR 0545 212 0. * 19 MAR 1200 287 0. 
18 MAR 2335 138 7. 19 MAR 0550 213 0. * 19MAR 1205 288 0. 
18 MAR 2340 139 7. 19 MAR 0555 214 0. 19 MAR 1210 289 0. 
18 MAR 2345 140 6. 19 MAR 0600 215 0. * 19 MAR 1215 290 0. 
18 MAR 2350 141 6. * 19 MAR 0605 216 0. * 19 MAR 1220 291 0. 
18 MAR 2355 142 6. 19 MAR 0610 217 0. 19 MAR 1225 292 0. 
19 MAR 0000 143 6. * 19 MAR 0615 218 0. * 19 MAR 1230 293 0. 
19 MAR 0005 144 5. * 19MAR0620 219 0. * 19 MAR 1235 294 0. 
19 MAR 0010 145 5. * 19 MAR 0625 220 0. * 19 MAR 1240 295 0. 
19 MAR 0015 146 5. * 19 MAR 0630 221 0. * 19MAR 1245 296 0. 
19 MAR 0020 147 5. * 19 MAR 0635 222 0. 19 MAR 1250 297 0. 
19 MAR 0025 148 5. * 19 MAR 0640 223 0. * 19 MAR 1255 298 0. 
19 MAR 0030 149 4. * 19 MAR 0645 224 0. * 19 MAR 1300 299 0. 
19 MAR 0035 150 4. * 19 MAR 0650 225 0. * 19 MAR 1305 300 0. 

t 

................................................................................................. 

'EAK FLOU TIME MAXIMUM AVERAGE FLW 

6-HR 24-HR 72-HR 24.92-HR 
(CFS) (HR) 

(CFS) 
347. 5.75 167. 43. 41. 41. 

(INCHES) .020 .021 .021 .021 
(AC-FT) 83. 85. 85. 85. 

CUMULATIVE AREA = 76.76 Sa M I  

HYOROGRAPH AT STATION REMF 

****t**************"**."***"*****.**t**t*.*t*t.***.**t***t.tt***.******t**.***t**********.*******.*******.**..****"""**.**.******** 

t 

DA MON HRMN ORD FLOU * OA MON HRMN ORD FLW * OA MON HRMN ORD FLOU * DA MON HRMN ORD FLOU 



18 MAR 1210 

18 MAR 1215 
18 MAR 1220 
18 MAR 1225 

18 MAR 1230 
18 MAR 1235 
18 MAR 1240 
18 MAR 1245 
18 MAR 1250 
18 MAR 1255 
18 MAR 1300 
18 MAR 1305 
18 MAR 1310 
18 MAR 1315 
18 MAR 1320 
18 MAR 1325 
18 MAR 1330 
18 MAR 1335 
18 MAR 1340 
18 MAR 1345 
18 MAR 1350 
18 MAR 1355 
18 MAR 1400 
18 MAR 1405 
18 MAR 1410 
18 MAR 1415 
18 MAR 1420 

e 18 MAR 1425 
18 MAR 1430 
18 MAR 1435 
18 MAR 1440 
18 MAR 1445 
18 MAR 1450 
18 MAR 1455 

18 MAR 1500 
18 MAR 1505 
18 MAR 1510 
18 MAR 1515 
18 MAR 1520 
18 MAR 1525 
18 MAR 1530 
18 MAR 1535 
18 MAR 1540 
18 MAR 1545 
18 MAR 1550 
18 MAR 1555 
18 MAR 1600 
18 MAR 1605 
18 MAR 1610 
18 MAR 1615 
18 MAR 1620 
18 MAR 1625 
18 MAR 1630 

18 MAR 1635 
18 MAR 1640 

18 MAR 1645 
18 MAR 1650 

t 
18 MAR 1825 76 
18 MAR 1830 77 
18 MAR 1835 78 
18 MAR 1840 79 

18 MAR 1845 80 
18 MAR 1850 81 
18 MAR 1855 82 
18 MAR 1900 83 
18 MAR 1905 84 
18 MAR 1910 85 
18 MAR 1915 86 
18 MAR 1920 87 
18 MAR 1925 88 
18 MAR 1930 89 
18 MAR 1935 90 
18 MAR 1940 91 
18 MAR 1945 92 
18 MAR 1950 93 
18 MAR 1955 94 
18 MAR 2000 95 
18 MAR 2005 96 
18 MAR 2010 97 
18 MAR 2015 98 
18 MAR 2020 99 
18 MAR 2025 100 
18 MAR 2030 101 
18 MAR 2035 102 
18 MAR 2040 103 
18 MAR 2045 104 
18 MAR 2050 105 
18 MAR 2055 106 
18 MAR 2100 107 
18 MAR 2105 108 

18 MAR 2110 109 
18 MAR 2115 110 
18 MAR 2120 111 
18 MAR 2125 112 
18 MAR 2130 113 

18 MAR 2135 114 
18 MAR 2140 115 
18 MAR 2145 116 
18 MAR 2150 117 
18 MAR 2155 118 
18 WAR 2200 119 
18 MAR 2205 120 
18 MAR 2210 121 
18 MAR 2215 122 
18 MAR 2220 123 
18 MAR 2225 124 
18 MAR 2230 125 
18 MAR 2235 126 
18 MAR 2240 127 
18 MAR 2245 128 

18 MAR 2250 129 
18 MAR 2255 130 
18 MAR 2300 131 

18 MAR 2305 132 

. 
19 MAR 0040 

* 19 MAR 0045 
* 19 MAR 0050 

19 MAR 0055 

* 19 MAR 0100 
* 19 MAR 0105 
* 19 MAR 0110 
* 19 MAR 0115 
* 19 MAR 0120 
* 19 MAR 0125 
* 19 MAR 0130 
* 19 MAR 0135 
* 19 MAR 0140 
* 19 MAR 0145 
* 19 MAR 0150 

19 MAR 0155 
* 19 MAR 0200 
* 19 MAR 0205 
* 19 MAR 0210 
* 19 MAR 0215 

19 MAR 0220 
* 19 MAR 0225 
* 19 MAR 0230 
* 19 MAR 0235 
* 19 MAR 0240 
* 19 MAR 0245 
* 19 MAR 0250 
* 19 MAR 0255 
* 19 MAR 0300 
* 19 MAR 0305 
* 19 MAR 0310 
* 19 MAR 0315 
* 19 MAR 0320 

* 19 MAR 0325 
* 19 MAR 0330 
* 19 MAR 0335 

19 MAR 0340 
19 MAR 0345 

* 19 MAR 0350 
* 19 MAR 0355 

* 19 MAR 0400 
* 19 MAR 0405 
* 19 MAR 0410 
* 19 MAR 0415 

19 MAR 0420 
19 MAR 0425 

* 19 MAR 0430 
* 19 MAR 0435 

19 MAR 0440 
* 19 MAR 0445 
* 19 MAR 0450 

* 19 MAR 0455 
* 19 MAR 0500 
* 19 MAR 0505 
* 19 MAR 0510 

19 MAR 0515 

* 19 MAR 0520 

* 
19 MAR 0655 226 

* 19 MAR 0700 227 
* 19 MAR 0705 228 

19 MAR 0710 229 
* 19 MAR 0715 230 
* 19 MAR 0720 231 

19 MAR 0725 232 
* 19 MAR 0730 233 
* 19 MAR On5 234 
* 19 MAR 0740 235 
* 19 MAR 0745 236 
* 19 MAR 0750 237 

19 MAR 0755 238 
* 19 MAR 0800 239 

19 MAR 0805 240 
19 MAR 0810 241 

* 19 MAR 0815 242 
* 19 MAR 0820 243 
* 19 MAR 0825 244 
* 19 MAR 0830 245 
* 19 MAR 0835 246 

* 19 MAR 0840 247 
19 MAR 0645 248 
19 MAR 0850 249 
19 MAR 0855 250 

* 19 MAR 0900 251 
* 19 MAR 0905 252 
* 19 MAR 0910 253 

19 MAR 0915 254 
* 19 MAR 0920 255 
* 19 MAR 0925 256 
* 19 MAR 0930 257 
* 19 MAR 0935 258 
" 19 MAR 0940 259 

19 MAR 0945 260 

* 19 MAR 0950 261 
* 19 MAR 0955 262 
* 19 MAR 1000 263 

* 19 MAR 1005 264 
* 19MAR 1010 265 
* 19MAR 1015 266 

* 19 MAR 1020 267 
* 19 MAR 1025 268 
* 19 MAR 1030 269 
* 19 MAR 1035 270 
* 19 MAR 1040 271 
* 19 MAR 1045 272 

19 MAR 1050 273 
* 19 MAR 1055 274 
* 19 MAR 1100 275 
* 19MAR 1105 276 

19MARl l lO  277 
* 19MAR1115 278 

* 19MAR 1120 279 
* 19MAR 1125 280 

* 19MAR 1130 281 

* 19MAR 1135 282 



18 MAR 1655 58 213. * 18 MAR 2310 133 90. * 19 MAR 0525 208 14. 19 MAR 1140 283 0. 
18 MAR 1700 59 272. * 18 MAR 2315 134 88. * 19 MAR 0530 209 13. ' 19MAR1145 284 0. 
18 MAR 1705 60 332. 18 MAR 2320 135 85. ' 19 MAR 0535 210 13. ' 19MAR1150 285 0. 
18 MAR 1710 61 386. * 18 MAR 2325 136 83. 19 MAR 0540 211 13. * 19 MAR 1155 286 0. 
18MARl715 62 478. 18 MAR 2330 137 81. * 19 MAR 0545 212 12. * 19 MAR 1200 287 0. 
18 MAR 1720 63 520. ' 18 MAR 2335 138 79. * 19 MAR 0550 213 12. * 19 MAR 1205 288 0. 

18 MAR 1725 64 542. * 18 MAR 2340 139 77. * 19 MAR 0555 214 11. ' 19MAR1210 289 0. 
18 MAR 1730 65 551. * 18 MAR 2345 140 76. * 19MAR0600 215 11. * 19 MAR 1215 290 0. 
18 MAR 1735 66 548. 18 MAR 2350 141 74. * 19MAR0605 216 11. * 19 MAR 1220 291 0. 
18 MAR 1740 67 536. 18 MAR 2355 142 73. * 19 MAR 0610 217 10. ' 19MAR1225 292 0. 
18 MAR 1745 68 520. * 19 MAR 0000 143 71. 19 MAR 0615 218 10. 19MAR1230 293 0. 
18 MAR 1750 69 577. * 19 MAR 0005 144 69. * 19 MAR 0620 219 9. 19 MAR 1235 294 0. 
1 8 Y R 1 7 5 5  70 658. * 19 MAR 0010 145 68. 19 MAR 0625 220 9. * 19 MAR 1240 295 0. 
18 MAR 1800 71 649. * 19 MAR 0015 146 67. * 19 MAR 0630 221 9. * 19MAR 1245 296 0. 

18 MAR 1805 72 617. * 19 MAR 0020 147 65. * 19 MAR 0635 222 8. * 19 MAR 1250 297 0. 
18 MAR 1810 73 593. 19 MAR 0025 148 64. * 19 MAR 0640 223 8. 19 MAR 1255 298 0. 
18 MAR 1815 74 570. * 19 MAR 0030 149 63. * 19 MAR 0645 224 8. * 19 MAR 1300 299 0. 
18 MAR 1820 75 552. * 19 MAR 0035 150 62. 19 MAR 0650 225 8. * 19 MAR 1305 300 0. 

" * * 
****.*t*******t.t*******t*t**..*t*tt*t**ttttt.tt**t*t**t*t*t*tt*t*tttt*t*t*t.t"**.****************..***.****.**.****..**.***.**.,"" 

PEAK FLOU TIME MAXIMUM AVERAGE FLW 

6-HR 24-HR 72-HR 24.92-HR 
(CFS) (HR) 

(CFS) 
658. 5.75 368. 107. 103. 103. 

(INCHES) .045 .052 .052 ,052 
(AC-FT) 183. 212. 212. 212. 

CUMULATIVE AREA = 76.76 Sa M I  

***..*.*.*..** 
* 

82 KK * RTEF2 * G 
* * 
*********.**** 

ROUTE COnBlNEO HYDROGRAPH TO SUB BASIN G 

188 KO OUTPUT CONTROL VARIABLES 

IPRNT 2 PRINT CONTROL 

IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYOROGRAPH ROUTING DATA 

184 RS STORAGE ROUTING 

NSTPS 2 NUM8ER OF SUBREACHES 

ITYP FLW TYPE OF INITIAL CONOlTlON 
RSVRIC .OO INITIAL ECUDITIOU 

X .OO WORKING R AND D COEFFICIENT 

185 RC NORMAL DEPTH CHANNEL 



AWL ,025 LEFT OVERBANK N-VALUE 
ANCH ,015 MAIN CHANNEL N-VALUE 

ANR ,025 RIGHT OVERBANK N-VALUE 

RLNTH 4200. REACH LENGTH 

SEL .0026 ENERGY SLOPE 

ELMAX 103.8 MAX. ELEV. FOR STORAGE/WTFLOW CALCULATION 

CROSS-SECTION DATA 
- - -  LEFT OVERBANK - - -  --.--- M A I N  CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

187 RY ELEVATION 103.00 101.00 100.00 102.00 101.00 101.88 102.76 103.76 
186 RX DISTANCE 100.00 150.00 152.00 156.00 158.00 202.00 246.00 248.00 

CWPUTED STORAGE-WTFLOU-ELEVATION DATA 

STORAGE . 00 .01 .03 .07 .12 .19 .40 .91 1.71 2.82 
WTFLOU .OO .06 .40 1.18 2.54 4.61 6.10 16.57 37.91 73.14 

ELEVATION 100.00 100.20 100.40 100.59 100.79 100.99 101.19 101.39 101.58 101.78 

STORAGE 4.22 5.92 7.89 10.15 12.70 15.43 18.22 21.03 23.84 26.66 
WTFLOU 129.82 211.24 313.24 436.81 583.32 757.81 964.16 1193.86 1444.12 1714.13 

ELEVATION 101.98 102.18 102.37 102.57 102.77 102.97 103.17 103.36 103.56 103.76 

HYOROGRAPH A T  STATION RTEF2 

**************** **.....********.,*.***~".."*""**".**t*****.*t*t**tttttttt**t***tt**t*t.*ttttt**."...*"******.~**~.*.***."..".*""*.* 
* 

DA MON HRMN OR0 WTFLOU STORAGE 

18 MAR 1210 1 0. .O 

18 MAR 1215 2 0. .O 

18 MAR 1220 3 0. .O 

18MAR1225 4 0. .O 

18 MAR 1230 5 0. .O 
18 MAR 1235 6 0. .O 

18MAR1240 7 0. .O 
18 MAR 1245 8 0. .O 
18 MAR 1250 9 0. .O 
18 MAR 1255 10 0. .O 
18 MAR 1300 11 0. .O 

18 MAR 1305 12 0. .O 

18 MAR 1310 13 0. .O 

18 MAR 1315 14 0. .O 
18 MAR 1320 15 0. .O 
18 MAR 1325 16 0. .O 
18 MAR 1330 17 0. .O 

18 MAR 1335 18 0. .O 

18 MAR 1340 19 0. .O 

18 MAR 1345 20 0. .O 

18 MAR 1350 21 0. .O 

18 MAR 1355 22 0. .O 

18 MAR 1400 23 0. .O 

18 MAR 1405 24 0. .O 

18 MAR 1410 25 0. .O 

STAGE ' OA MON HRMN OR0 
* 

100.0 18 MAR 2030 101 
100.0 ' 18 MAR 2035 102 
100.0 ' 18 MAR 2040 103 
100.0 ' 18 MAR 2045 104 
100.0 * 18 MAR 2050 105 
100.0 ' 18 MAR 2055 106 
100.0 * 18 MAR 2100 107 
100.0 * 18 MAR 2105 108 

100.0 * 18 MAR 2110 109 
100.0 ' 18 MAR 2115 110 
100.0 * 18 MAR 2120 111 
100.0 ' 18 MAR 2125 112 
100.0 ' 18 MAR 2130 113 
100.0 * 18 MAR 2135 114 

100.0 ' 18 MAR 2140 115 
100.0 ' 18 MAR 2145 116 
100.0 * 18 MAR 2150 117 
100.0 18 MAR 2155 118 
100.0 ' 18 MAR 2200 119 
100.0 18 MAR 2205 120 

100.0 * 18 MAR 2210 121 
100.0 * 18 HA8 221s 122 

100.0 * 18 MAR 2220 123 
100.0 * 18 MAR 2225 124 

100.0 ' 18 MAR 2230 125 

CUTFLOU STORAGE STAGE * OA MON HRMN OR0 
* 

102.4 * 19 MAR 0450 201 
102.4 19 MAR 0455 202 
102.4 * 19 MAR 0500 203 
102.3 ' 19 MAR 0505 204 
102.3 ' 19 MAR 0510 205 
102.3 * 19 MAR 0515 206 
102.3 * 19 MAR 0520 207 
102.2 19 MAR 0525 208 
102.2 * 19 MAR 0530 209 
102.2 * 19 MAR 0535 210 
102.2 ' 19 MAR 0540 211 
102.2 19 MAR 0545 212 
102.1 ' 19 MAR 0550 213 

102.1 * 19 MAR 0555 214 
102.1 19 MAR 0600 215 
102.1 ' 19 MAR 0605 216 
102.1 * 19 MAR 0610 217 

102.1 * 19 MAR 0615 218 
102.0 * 19 MAR 0620 219 

102.0 ' 19 MAR 0625 220 
102.0 * 19 MAR 0630 221 

102.0 ' 19 MAR 0635 222 
102.0 ' 19 MAR 0640 223 

102.0 * 19 MAR 0645 224 
102.0 ' 19 MAR 0650 225 

CUTFLOU STORAGE STAGE 



18 MAR 1415 26 
18 MAR 1420 27 
18 MAR 1425 28 
18 MAR 1430 29 
18 MAR 1435 30 

18 MAR 1440 31 

18 MAR 1445 32 
18 MAR 1450 33 
18 MAR 1455 34 
18 MAR 1500 35 
18 MAR 1505 36 
18 MAR 1510 37 
18 MAR 1515 38 
18 MAR 1520 39 
18 MAR 1525 40 
18 MAR 1530 41 
18 MAR 1535 42 
18 MAR 1540 43 
18 MAR 1545 44 
18 MAR 1550 45 

18 MAR 1555 46 
18 MAR 1600 47 
18 MAR 1605 48 
18 MAR 1610 49 
18 MAR 1615 50 
18 MAR 1620 51 
18 MAR 1625 52 
18 MAR 1630 53 
18 MAR 1635 54 
18 MAR 1640 55 
18 MAR 1645 56 
18 MAR 1650 57 
18 MAR 1655 58 
18 MAR 1700 59 
18 MAR 1705 60 

18 MAR 1710 61 
'8 MAR 1715 62 
8 MAR 1720 63 
8 MAR 1725 64 
8 MAR 1730 65 
8 MAR 1735 66 

8 MAR 1740 67 

t8 MAR 1745 68 
18 MAR 1750 69 

18 MAR 1755 70 
18 MAR 1800 71 
18 MAR 1805 72 

18 MAR 1810 73 
18 MAR 1815 74 
18 MAR 1820 75 
18 MAR 1825 76 
18 MAR 1830 77 

18 MAR 1835 78 
18 MAR 1840 79 
18 MAR 1845 80 
18 MAR 1850 81 

18 MAR 1855 82 
18 MAR 1900 83 

100.0 * 18 MAR 2235 126 
100.0 * 18 MAR 2240 127 
100.0 ' 18 MAR 2245 128 
100.1 18 MAR 2250 129 
100.1 ' 18 MAR 2255 130 

100.2 * 18 MAR 2300 131 
100.2 * 18 MAR 2305 132 
100.3 ' 18 MAR 2310 133 
100.3 * 18 MAR 2315 134 
100.4 ' 18 MAR 2320 135 
100.4 * 18 MAR 2325 136 
100.4 ' 18 MAR 2330 137 
100.5 * 18 MAR 2335 138 
100.5 * 18 MAR 2340 139 
100.5 18 MAR 2345 140 
100.6 ' 18 MAR 2350 141 
100.6 * 18 MAR 2355 142 
100.6 ' 19 MAR 0000 143 
100.6 ' 19 MAR 0005 144 
100.6 ' 19 MAR 0010 145 
100.7 * 19 MAR 0015 146 
100.7 ' 19 MAR 0020 147 
100.7 * 19 MAR 0025 148 
100.7 19 MAR 0030 149 
100.7 * 19 MAR 0035 150 
100.8 ' 19 MAR 0040 151 
100.8 ' 19 MAR 0045 152 
100.8 * 19 MAR 0050 153 
100.9 ' 19 MAR 0055 154 
101.0 19 MAR 0100 155 
101.2 ' 19 MAR 0105 156 
101.4 ' 19 MAR 0110 157 

101.6 * 19 MAR 0115 158 
101.8 * 19 MAR 0120 159 
102.0 * 19 MAR 0125 160 

102.2 * 19 MAR 0130 161 
102.3 ' 19 MAR 0135 162 

102.4 * 19 MAR 0140 163 
102.5 ' 19 MAR 0145 164 
102.6 ' 19 MAR 0150 165 
102.7 ' 19 MAR 0155 166 
102.7 * 19 MAR 0200 167 
102.7 1 9 M A R  0205 168 
102.7 * 19 MAR 0210 169 
102.7 * 19 MAR 0215 170 
102.8 * 19 MAR 0220 171 
102.8 ' 19 MAR 0225 172 
102.8 19 MAR 0230 173 
102.8 19 MAR 0235 174 
102.8 ' 19 MAR 0240 175 
102.8 ' 19 MAR 0245 176 
102.7 * 19 MAR 0250 177 

102.7 * 19 MAR 0255 178 
102.7 ' 19 MAR 0300 179 
102.7 * 19 MAR 0305 180 

102.7 * 19 MAR 0310 181 
102.7 ' 19 MAR 0315 182 

102.8 * 19 MAR 0320 183 

102.0 19 MAR 0655 226 
101.9 * 19 MAR 0700 227 
101.9 19 MAR 0705 228 
101.9 * 19 MAR 0710 229 

101.9 ' 19 MAR 0715 230 
101.9 19 MAR 0720 231 

101.9 ' 19 MAR 0725 232 
101.9 * 19 MAR On0 233 
101.9 ' 19 MAR 0735 234 
101.9 * 19 MAR 0740 235 
101.8 ' 19 MAR 0745 236 
101.8 * 19 MAR 0750 237 
101.8 ' 19 MAR 0755 238 
101.8 * 19 MAR 0800 239 
101.8 * 19 MAR 0805 240 
101.8 19 MAR 0810 241 
101.8 19 MAR 0815 242 
101.8 19 MAR 0820 243 
101.8 * 19 MAR 0825 244 
101.8 ' 19 MAR 0830 245 
101.8 ' 19 MAR 0835 246 
101.8 * 19 MAR 0840 247 
101.8 19 MAR 0845 248 
101.8 ' 19 MAR 0850 249 
101.7 19 MAR 0855 250 
101.7 19 MAR 0900 251 
101.7 ' 19 MAR 0905 252 
101.7 19 MAR 0910 253 
101.7 * 19 MAR 0915 254 
101.7 * 19 MAR 0920 255 
101.7 * 19 MAR 0925 256 
101.7 * 19 MAR 0930 257 
101.7 * 19 MAR 0935 258 
101.7 ' 19 MAR 0940 259 
101.7 * 19 MAR 0945 260 

101.7 ' 19 MAR 0950 261 
101.7 ' 19 MAR 0955 262 
101.7 * 19 MAR 1000 263 
101.6 * 19 MAR 1005 264 
101.6 ' 19 MAR 1010 265 

101.6 * 19 MAR 1015 266 
101.6 * 19 MAR 1020 267 
101.6 * 19 MAR 1025 268 
101.6 ' 19 MAR 1030 269 

101.6 ' 19 MAR 1035 270 
101.6 * 19 MAR 1040 271 
101.6 * 19 MAR 1045 272 

101.6 * 19 MAR 1050 273 
101.6 * 19 MAR 1055 274 
101.6 * 19 MAR 1100 275 
101.6' 19 MAR 1105 276 
101.6 * 19 MAR 1110 277 
101.6 ' 19 MAR 1115 278 

101.6 19 MAR 1120 279 
101.6 * 19 MAR 1125 280 
101.5 * 19 MAR 1130 281 

101.5 19 MAR 1135 282 
101.5 * 19 MAR 1140 283 



(8:MAR 1905 84 580. j ,  6.3, 10+'.8 ' 19MAR 0325 184 32. .7  
' i 4 I )  

I ~ ' M A R  1910 85 585. ' .  6 .4 '  102.8 ' 19 MAR 0330 185 31. .7 

18 MAR 1915 86 585. 6.4 102.8 * 19 MAR 0335 186 31. .7 
18 MAR 1920 87 580. 6.3 102.8 ' 19 MAR 0340 187 30. .7 
18 MAR 1925 88 572. 6.2 102.8 ' 19 MAR 0345 188 29. .7 
18 MAR 1930 89 559. 6.1 102.7 19 MAR 0350 189 29. .7 
18 MAR 1935 90 543. 6.0 102.7 * 19 MAR 0355 190 28. .7 
18 MAR 1940 91 526. 5.9 102.7 * 19 MAR 0400 191 27. .7 
18 MAR 1945 92 508. 5.7 102.7 * 19 MAR 0405 192 26. .6 

18 MAR 1950 93 488. 5.5 102.6 * 19 MAR 0410 193 26. .6 
18 MAR 1955 94 468. 5.3 102.6 ' 19 MAR 0415 194 25. .6 
18 MAR 2000 95 448. 5.2 102.6 * 19 MAR 0420 195 24. .6 
18 MAR 2005 96 429. 5.0 102.6 19 MAR 0425 196 23. .6 
18 MAR 2010 97 410. 4.8 102.5 * 19 MAR 0430 197 23. .6 
18 MAR 2015 98 392. 4.7 102.5 * 19 MAR 0435 198 22. .6 
18 MAR 2020 99 374. 4.5 102.5'19MAR0440199 21. .5 

18 MAR 2025 100 357. 4.3 102.4 * 19 MAR 0445 200 21. .5 
* 

.................................. 

PEAK FLOU TIHE MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.92-HR 

(CFS) (HR) 

(CFS) 
618. 6.00 366. 107. 103. 103. 

(INCHES) .044 ,052 .052 .052 

(AC-FT) 181. 212. 212. 212. 

101.5 * 19 MAR 1145 284 

101.5 ' 19 MAR 1150 285 

101.5 * 19 WAR 1155 286 
101.5 * 19 MAR 1200 287 
101.5 19 MAR 1205 288 
101.5 ' 19 MAR 1210 289 
101.5 ' 19 MAR 1215 290 
101.5 * 19 MAR 1220 291 
101.5 ' 19 MAR 1225 292 
101.5 ' 19 MAR 1230 293 
101.5 * 19 MAR 1235 294 
101.5 * 19 MAR 1240 295 
101.4 * 19 MAR 1245 296 
101.4 ' 19 MAR 1250 297 
101.4 * 19 MAR 1255 298 
101.4 ' 19 MAR 1300 299 
101.4 ' 19 MAR 1305 300 

* 
***********t.***.******t**L 

PEAK STAGE TIME 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.92-HR 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.92-HR 

CUMULATIVE AREA = 76.76 SO M I  



RUNOFF SUMMARY 

F L W  I N  CUBIC FEET PER SECOND 

T I H E  I N  HWRS, AREA I N  SQUARE M I L E S  

PEAK T I M E  OF AVERAGE FLOU FOR MAXIMUM PERlOO 

F L W  PEAK 

6-HOUR 24-HOUR 7 2 - H W R  

B A S I N  

AREA 

MAXIMUM T I M E  OF 

STAGE MAX STAGE OPERATION STATION 

HYOROGRAPH AT 

RES29S 

HYOROGRAPH AT 

OEVEL 

2 C W B I N E D  AT 

C W B l  

R W T E D  TO 

ROUTE 

HYDROGRAPH AT 

RES32E 

HYOROGRAPH AT 

B 

2 COMBINED AT 

AB 

R W T E O  TO 

RTEAB 

HYDROGRAPH AT 

C 

2 C W B I N E D  AT 

ABC 

R W T E D  TO 

RTEAB 

HYDROGRAPH AT 

0 

R W T E D  TO 

RTED 

2 C W B I N E D  AT 



-. 

RWTED TO 

RTEAB 

HYDROGRAPH AT 

E 

RWTED TO 

RTEE 

OlVfRSlON TO 

OVRTE 

HYDROGRAPH AT 

REHE 

RWTED TO 

WEE2 

HYDROGRAPH AT 

F 

RWTED TO 

RTEF 

DIVERSION TO 

OlVF 

HYDROGRAPH AT 

REHF 

RWTED TO 

RTEF2 

*** NORMAL END OF HEC-1 "* 

-. -. - OSS---ZCLOSE U n i t :  71, F i l e :  C:eHEClsREVAV'BMOOEL-8.05s 

P o i n t e r  U t i l i z a t i o n :  .25 

Nunber of Records: 6 
F i l e  Size: 19.5 Kbytes 

Percent  I n a c t i v e :  .00 



Flood Control District of Maricopa County 
2801 h s t ~ u r a n ~ o  Street 
Phoenix, Arizona 85009-6399 
(602) 506-1501 
F f i  (602) 506-4601 
TT: (602) 506-5897 

'2pJ"Tp ; 
. ,", . .. .- 

July 2, 1998 

MEMO TO: Marilyn DeRosa, Environmental Program Manager 

FROM: Kathryn Gross, Hydrologist & 
SUBJECT: Existing Condition Off-site Hydrology Report for the Wetlands of Avondale 

Ground Water Recharge Facility June 1998 submittal 

I have completed the review of the June 1998 submittal of the Avondale Wetlands Off-site 
Hydrology report. The DISTRICT'S comments from March 10, 1998 have been addressed. I 
have no objections with the overall project concept or the hydrologic modeling. The hydrology 
and HEC-1 modeling appear correct. Therefore, the modeling and hydrology are accepted. 

I have no further comments. 




